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PREFACE TO THE FIFTH EDITION, 



This little work has now reached a fifth edition, 
for which it has been carefully revised and has 
received several additions. 

A description of Laryngoscopy has been con- 
tributed by Dr. Vivian Poore, and one of Ophthal- 
moscopy by Mr. John Tweedy, Professor of 
Ophthalmic Surgery in University College : while 
Mr. Bailey has revised the instructions for ad- 
ministering Anaesthetics, My thanks are due to 
these gentlemen for their kindness in thus en- 
suring for my readers thoroughly trustworthy 
information on these special subjects. 

Other additions have been made ; notably, ac- 
counts of Thomas s splints, of Croft's plaster of 
paris splints, of Carr's splints, and of several 
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other improYements in practical surgery, and 
every efTort has been made to render the former 
text correct. 

Several new drawings have been inserted into 
this Edition. 

55, WiMroLE Stuee'I', 
December, 1882. 
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CHAPTER I. 



BANDAGING. 



Getteral Rulbs.^ — Ordinary bandages are strips of 

I unbleached calico S or 8 yards long, having a breadth 

I of f inch for the fingers and toes, 2, or 2^ inches for 

I the upper limb, 3 inches for the lower limb, and G 

I inches for the body. These, when tightly rolled for 

use, are termed rollers. Besidoa these rollers foi 

general use there ai'e special bandages, such as roller? 

of muslin for using with plaster of Paris, of stocking 

webbing when great softuesa is desired, of welah or 

I domett flannel for initahle aliius ; or, of india-rubber 

f where clastic tension is needed. 

The annexed figure on pago 2 depicts a small winder 
I for rolling bandages, invented by the late Mr, Clover, 
I and improved by Mr. Coxeter. 

Potiiian of the Operator. — He should place liimimlf 
I oppoaite his patient, not at the side of the limb to be 
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bandaged ; the limb too should be bent to the position 
it will occupy when the baoiiage ia completed. 

Before applying any kind of apparatus, the surgeon 
should seo that the limb is carefully washed and 
dried. 

How to !told a HollfT. — When applying a roUer it 
is best to begin by placing the outer surface of the 




roller next the skin {see fig. 3, page 4), for it t 
uuwiuda more I'eodily, and the first tuma a 
easily securod ; moreover the bandage should be oai^ 
ried from the inner side of the Umb 6y the. front to the 
outer aide, for the miisclca we thus more firmly aiid 
pleasantly confined than by tuma passing in the oppo- 
^te direction j of course this observation supposes 
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the patient's hand and forearm to ho in their usual 
poaitiou with the thumb upwards. 

Varieties of Tunu. — lu carrying a handage up a 
limh, it ia necessary, in order to support the parts 
orenly, to employ a combinatiou of three different 
turns. The eimple epiral, reverse, and the figure 
»/8. 

The nmple spiral turn is used only where the cir- 
cumference of the part increases slightly, as at the wrist ; 
but when the limb enlarges too fast to allow the frcah 
turn to overlap the previous one regularly, the turn 
must Ije interrupted, and the handage brought back 
again by reA-erse, or by figure of 8, 

To reverse the haudage, the thiimb of the unoccu- 
pied band fisos the lower border of the bandage at 




the highest point of the turn while the roller is turned 
over in the other hand, and then passed downwards to 
overlap the previous turn evenly. At the moment of 
roveraing (aoe fig. 2), tha bandage should be held '{itite 
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regular for reverses to 
elbow for instance. 



unrolled more tlian ia necessary to make 
All the reverses mUHt be carried one 
above the other along the 
outer side of the limb, 
and only employed where | 
really necessary. 

Figures of 8 are made, I 
as their name implies, by 
passing the roller alter- 
nately upwards and dowtt- 
■warUs as it enwraps the , 
limb (sec fig. 3). They are 
adopted where the enlarge- 
ment is too great and ir- 
ovenly, over the ankle and 




THE HEAD. 

Bandages for the 
Head. — A roller ia i 
moiily applied in three dif- ( 
ferent ways to the head, j 
1st. For keeping aimple j 
dressings in place. 

Apparatus. — 1. A roller I 

2 inches wide, and of the I 

usual length. 2. Somepina. I 

J A turn is first carried I 

horizontally round the head I 

aboTO the brows and below the occipital protuberance! 



— BuiiJigo f 
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and ftksteaed by a piii ; this being done, the roller is 
cm-ried itcross the dressing, and getting into the line of 
the firat turn, is passed round the head again, then 
aoross the dressing and round the head by oblique 
and horizontal turua alternately, the latter to fix the 
former (see tig. 4). In the 6gnre the oblique turns 
have been doubled, and would fix dressings on eaeb 
side of the head. 

The shawl cap and fonrtail bandage are also used 
to keep dressings in place (see p. 7.) 

Knotted Bandage. —This is used when pressing 
on the superficial temporal artery is required. 

Apparatus. — 1. A bandage 8 yards long, 2 inches 
wide, rolled into 2 heads. 
2. Some lint. 3. A piece 
of a wino cork one-third of , 
an inch thick. 4. Needle, 
thread, and pins. 

The cork is folde< 
double thickness of lint ; 
over this are placed six or 
eight more folds of lint of 
gradually increasing size, 
and the whole are kept in 
shape by a. stitch passed 
thrungh them and through 
the cork. When the comer 
forms a ffradualed compress, and i 
with the small end downwards. 

One end of the roller is taken in each band, and the 
middle laid over the compress on the injured temple, 
say the right ; the ends are next carried round the 




i are trimmed away this 
II the wound 
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heady one just above the eyebrows, and the other 
backwards below the occipital protuberance, till they 
meet at the left temple, where they are passed from 
one hand to the other to be brought to the wounded 
temple. . Here they are again tightly crossed, one end 
being carried under the chin and by the left side to 
the vertex, there meeting the other end, which has 
passed over the head in the opposite direction (see 
fig. 5). Here the hands again change ends, and .the 
bandaging is continued till each end reaches the pght 
temple. There they are again crossed or ''knotted," 
but this time they are passed horizontally round the 
head. Having done this the ends are pinned and cut 
off, or if necessary the knots are repeated before 
fastening ; but the first pair, if tightly drawn, suffice 
as well as several. 

To insure firm pressure, care should be taken that 

each " knot " overlies its 

predecessor. 

The Cape lline 
Bandage is rarely re- 
quired, but is used when 
the restlessness of the 
patient renders it difficult 
to keep dressings or ice- 
bags in their place. 

It is also the bandage 
employed to keep the 
dressings on the stump of 

Fig. «.-Oii»elUw* Bamla^, ^ limb. 

AppmratH9. — 1. A double-headed roller, 2 mches 
vide and IS yards long. 2. Some pins. 
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The middlo of the roller is laid ogaiust the forehead 
just above the browa, and the ends passed buhinil the 
occiput, where they ara crossed. After this, one end 
continues to encircle the head horizontally, fastening 
down at the foreheiid and occiput alternately the other 
end of the roller as it goes forwards and backwards. 
The second head of the bandage, etartiog from the 
occiput, is brought over the top along the middle to 
the bridge of the nose, and passes under the encircling 
turn, which fixes it. It is then carried back to the 
occiput, on the right of the mesial band ; when again 
filed behind by the encircling turn, it is brought for- 
ward ou the left side of the mesial hand and fixed in 
front. This amingemcEt ia repeated until the head is 
covered in a closely fitting 
cap (see fig. 6). 

In beginning this band- 
age, it ia necessary to keep j 
the first circle low down, 
close to the brows in front, 
and below the occipital pro- 
tuberance behind, or the 
cap will not fit firmiy over 
the skull. 

A Shawl Cap is readily 
improvised with a silk 
or cambric handkerchief 
folded diiigonally into a tri- 
angle; the hiise of the triangle is thea carried over 
the brow, the apex let fall behind the occiput, where 
the ends cross, and catching in the apex, come round 
to the front to be tied on the forehead. 
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Tho shawl cfip is readily applied to rotaiu drrasingB 
ou a stump. 

The Four-toil Bandage .^Instead of appljing tlie 
handkerchief in tho tuAuner juxt described, it muj be 
split from each ood to within six incliea of the middle, 
and so converted into a broad four-tail bandage ; the 
middle is laid on the top of the head, the hinder ends 
tied under the chin, imd the forw;ird ones behind tho 
nape of the nock. Or a piece of calico, 1 J yarda long 
and 6 inches 'n-ide, is split from each end to 3 inches 
short of the centre — one pair of tails being rather 
^fide^ than tho other. If used on tho face, the middle 
IB pat against the point of the chin, the two narrow 
tails ai-e curried backwards to the nape, crossed, and 
pinned together on the forehead alxiTe the brows. 
The two broader tails are carried upwards in front of 
the ears, where they turn round the two nan-ow tails, 
to be either tied or pinned at the vertex. Four-tail 
bandages are used elsewhere, as in the axilla, to keep 
poultices in place, &c. 

To apply loe-Bladdera to the Head. — This is 
done by folding a thin napkin over the bladder, which 
is then laid against the hend or part to be kept cool, 
and the ends of the napkin are pinned tightly down to 
the pillow at each side. Fastened in this way the bag 
cannot slip, and its weight is at the same time pre- 
vented from pressing ou the head. An india-rubber 
sknil-cap, attached by a band under the chin, through 
which ice-cold water circulates, is iised for this pur- 
jKise. Again, soft metal gaa-pipe tubes, called Letter's 
tubes, arc rolled into coneentrio rings or spiral coils, 

d bent to fit the hend or other part to be cooled. 
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r These coila are fuatened on with striips, aud cold water;! 
ia allowed to flow contiiiuoiialy through them. If the J 
appliijation of heat mtbcr than its abstraution be J 
desired, warm water can lie equally well directed J 
throu},'h the coil. 

To oompresa the Jugular Vein after bleeding. .1 

— After veiiDsaectiou of the external jugular vein it i»M 

requisite to keep a compress of liiit < 

This is done by fastening a ^-inch-wide bandage on 1 

the neck with two tjimple tunis j it ia then carried ia I 

a figure of 8 round the neck, across the compress and] 

under the armpit of the further side, aud round thai 

neck again. If the figure of 8 is passed pretty firmly, 

sufficient presBure is made to check bleeding without 

iatcrfering with the circulation through the vessels ; 

the turns round the neck of course must not be tight. 



THE TaUKK. 
To bandage the Breast. 

Appaj-ahit. — 1. A roller S inches wide and i 
long. 3, Pins. 

The roller is first car- 
ried onco round the waist 
below the breast, be- 
Ipnning in fi-ont and 
passing towards the 
found side. When the 
bondage is fixed, the 
roller ascends over the 
lower part of the diseased Fig. s.— iiini] 
breast to the opposite 
shoulder, and cornea back by the 
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horizontal turn ; where it passes round the waist 

to fix the oblique turn. The bandage is continued 

by repeating the oblique turns over the breast and 

shoulder, and the horizontal turns round the body 

until the breast is fully compressed. Each turn over 

the breast is carried higher than the preceding one, 

and each turn round the body overlaps the oblique one 

to keep it in place (see fig. 8). 

To bandage both Breasts. — This is readily done 

by first bandaging one breast in the manner described : 

then, having carried the roller over the shoulder of the 

side already bandaged, bring it across the sternum and 

under the second breast to the horizontal turns, which 

it follows alternately with oblique ones, as was done 

in bandaging the first breast. The only difference is 

that, in compressing the first 

breast the bandage was passed 

obliquely upwards, for the 

second it is carried obliquely 

downwards over the breast. 

Spica Bandage at the 
Groin. 

Apparatus. — 1. A roller 2\ 

or 3 inches wide. 2. Some pins. 

Lay the end on the groin 

to be bandaged, carry the 

roller between the top of the 

thigh bone, (great trochanter,) 

and the crest of the hip behind 

the pelvis to the other side of the body, there passing 

also between the crest of the hip and trochanter. Next 

take the roller downwards in front of the pubes and the 




Fig. 9.— Spica for the Groin. 
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injured groin, outwards and round the thigh below the I 
trochanter to the fold of the buttook, and pn,sa it upl 
between the thighs to the groin, wbei'o the figure of 8 f 
is completed. More similar tni-ua are to be passet 
the same way round the body and below tho buttock I 
(see fig. 9). At the groin each turn should overlap, I 
but lie u little above the preceding turn. A pin, i 
when the necessary number of turns is completed, 1 
fastens down the end. 

Body bandage for tapping the Belly of Asoitea. 
— This IB nmde of two tliickucsseB of stout flannel, 2 
feet wide in the middle, wliere it forms a continuous 
sheet for 18 inohes, but beyoud that it is split into 
3 tails, 6 inches wide and 3 feet Jong. lo the middle I 
line, i inches below the centre, is a round hole 2 I 
inches across, thi'ough which, tlie sui'geou reaches the 
skin to insert the trocar. The trocar generally em- 
ployed has II diameter of nearly ^ an inch, and ou its 
citnnula a tap is fitted in order that, na the troca 
withdi-awn after puncture to make way for tho flow of J 
fluid, tho eacapo of fluid may bo prevented until a J 
length of india-vubiier tubing is attached to the J 
trocar to conduct it into a bucket placed near. 

When iu use, the middle of the liaudage is placed in 
front with the hole in tho mesial line of the body, 
and midway between the umbilicus and pubea; the 
ends of the right side are jiassed behind the back to the 
loft, interlacing with those from the left side. When 
sll is ready, an assistant standing on each side of the 
bed palls steadily on the ends to keep up continuous 
lI)resEnre on the abdominal viscera as the fluid escapes, 
'After the fluid is evacuated the ends iire wound firmly 
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round the body in front, wliile the puncture in the wall 
of the belly is closed by a fold of lint nttached with a 
strip of plaster, or to pi-cvent the troublesome oozing 
of fluid which sometimea follows the operation, a hare- 
lip pin may he inserted, and the edges thus retained in 
apposition liy a twisted silk suture, 

Southey's Cannulse. — Dr. Sonthey employs fine 
cannulic to iuaert into the cellular tissue of dropsical 
limbs to driiin away serum. They are silver tubes 
with sharp points, 3 inches long, one millimetre in 
diameter, and fitted with fine india-rubber tubing to 
tarry off the fluid tm it trickles out of the cannulte 
iuto a receptacle. In cases of estreme debility, where 
ordinary tapping is not available, ascitic fluid may be 
drawn from the belly by their means. 

The T Bandage is iised to a]>ply dressings, com- 
presses, itc, to the anuB or perinasuni, A roller ,3 
inches wide is fastened by a eouple of turns round the 
pelvis, and then fixed by a pin at the middle line in 
front. From this point the roller is carried tightly 
oyer the dressings to the corresponding point behind, 
and returned once or twice more until sufficient pres- 
sure is gained, when it ia fastened ofi'. The bandage 
may be prepared beforehand by sewing to the centre 
of a strip of calico 3 inches wide and 1 } yards long, a 
similar strip a yard long in the shape of the letter T, 
When applied, the longer strip is carried round the 
l«>dy with the attached piece at the sacnim, and made 
fast in front. The attached piece is then brought 
tightly forward and fastened also in front. 

The Strait Jacket is made of jean or stout 
canvas. It i.s cut long enougii to reaL'h below tfio 
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Iiraist, around which a strong tape is carried to be 
drawn tight and tied after the jacket is put on. The 
aleeves are several inches longer than the arma, and 
their ends can be dra^vu close hy a long tape which runs 
in the gathers; a similar tape confines the garment 
round the neck, and it ia tied behind by tapes attached 
down the sides. Wlieu the jacket is to be put on a 
patient, it is lirat turned inside out, then one of the 
nurses or ossistantB thrusts his own arms through the 




lileeves, and facing the patieut, invites him to abaka 
liands. Having thus obtained possession of the patient's < 

la, he holds them fast while a second assistant, 
Standing behind the patient, pulls tlie jacket off the 
first assistant on to the patient, whose hands are thus 
drawn through the sleevcH hefore he perceives the 
object of the mauo^uvrc. The jacket ia nest tied 
round the neck and behind, the tapes of the sleeves 
are carried round the body, diuwn tight till the arms 
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are folded across the chest, and fastened to the bed ou 
each side, or tied round the body. 

Manacles for Delirious Patients. — Instead of the 
strait jacket a double leathern muff is sometimes 
used to restrain unruly patients. It irritates them 
less, and is far more easily applied (see fig. 10). 

In wearing it the arms are crossed in front, and a 
strap is drawn tight round both wrists. Each hand is 
thrust into a stout leathern glove, or muff, connected 
with the wrist-strap, and capable of being tightened 
over the fingers by a strap and buckle across the 
glove. 

To suspend the Testicles. — Suspensories are 
made specially for this purpose, but a very eflficient 
one can be improvised with a puggree or muslin 
neckerchief. 

Take a muslin scarf or puggree, 3 yards long, wind 
it once round the hips, carry the end once round the 
bandage in the middle behind, then bring the scarf 
forwards between the thighs, raising up the testicles 
as it comes forward, and attach the end in front to 
the band round the hips. 

When the patient is recumbent, the testes may be 
supported by a strip of diachylon plaster 2 feet long 
and 4 inches wide, passed across from hip to hip 
underneath the scrotum and testes, which lie sup- 
ported on a shelf. 

Another way of raising the testes is to place a soft 
pincushion between the thighs, and allow the swollen 
gland to rest on the cushion. 



THE FrNGER AND THUMB. 



UrPER EXTHEMITV. 

Bandage for the Finger and Thumb. 

Apparatus. — A j-iiich-ivide roller. 

llie Jingen arc bandaged to prevent onJema when J 
spliotB are tightly attached to the fore or upper arm, 
A roller l-inch wide \s passed once round the wrist and 
then carried over the back of the baud to the little 
finger; then wound in Bpirals round it to the tip and 
returned up the finger. The bandage is completed by 
a figure of 8 round the wrist and the root of the finger, 
and returned to the wrist. The roller is then brought 
across the back of the hand to the nest finger, to 
which it ia applied in the same 
manner. The proccM ia repeated 
until all the four fingers arc co- 
vered. To prevent the bandages 
from cbatiug the tender skin, it 
is a good precaution to place a 
shred of cotton wool between each 
finger before carryiug the figure 
of 8 tiuTi round the root. 

TIte thnmh ia bandaged rather 
differently : the roller is com- 
menced in the same way round 
the wrist, but tlie first turn is ' '"' "' t1'uiiTi>. "' '"" 
carried at once beyond the last 
joint, turned once or twice round the last phalanx, and 
continued by reverses to the first knuckle joint ; the 
ball of the thumb is then covered by figures of 8 round 
the thumb and nrist. This bandage is called the 
M)i\ca foj- the thumb, and is sometimes employed to 
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compress bleeding wotmds of the ball of tbe thumb, 

when it is applied without previously covering the 

phalanges, as in fig. 11. 
The Hand and Arm. 
Apparatus. — 1. A roller 2i inches wide for an adult 

but narrower for a child. 2. Some cotton wool 
A little cotton wool should be placed in the palm 
before applying the rol- 
ler. The bandage com- 
mences with 2 spirals 
round the wrist, passing 
at the boek of the wrist 
from the radius to the 
ulna. The roller is then 
carried across the back 
of the hand from the 
radial border to the 
root of the little finger 

Rg. I2.-CommeneinB to laudsgi, (^^ ^^- ^'^)' *°** '^^° 

uiehand. across the palm, reach- 

ing the back of the hand between the thumb and 
forefinger. 

When the hand is cohered by these figures of 8 the 
handle is passed up the forearm by reverses placed 
over the extensor muscles till the elbow is nearly 
reached. Before going further a dossil of cotton wool 
is placed in the bend of the elbow, and on the inner 
condyle ; the joint is bent to the degree that wQl be 
required by the splint, and the patient told to grasp 
some part of his dress, or the sleeve of the other arm, 
that he may not unconsciously extend the joint again 
while the bandage is being rolled round it. 




THE ELBOW AND THE ARM, 
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The elbow ia cohered by first carrying the roller 

I round the joint, so that the point of the olecranon 

I rests on the centre of the turn' (see dotted lines 

;. 13). The bandage 

then continued in 

figures of 8, passing 

above a,nd below the 

[ first turn until the elbow 

ered in and the 

I bandage of the forearm 

\ ia ooropieted. 

arm is covered by 
I spiralB and i 
I. the armpit h 

Before bandaging tltf. uiu iionai imes. 

sJiOulder the armpit ia protected by cotton wool or a 
double fold of soft blanket ; the roller is then carried 
in front of and over the shoulder, across the back 
to the opposite aidlla, wliere 
I also some wool should be 
I placed, then across the chest 
I io the top of the shoulder 
I again, and under the arm- 
Ijrit to the front (see fig. 14). 
e figures of 8 are repeated 
[■ as often as neueasnry to com- 
Iplete the covering. The 
I bandage is applied in thia 
■.xaethod for dressings ; but 
Then pressure is needed the first turn may be carried 
le to the root of the neck, and each succeeding 
kam made to overlap below the last, until the point 
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of the shoulder is gained. This bandage is called the 
spicafor the shotdder. 

Wound of the Palmar aroh. — Bleeding fix>m 
this wound can usually be stopped by pressure on the 
bleeding point ; when this fails an attempt should be 
made to tie the vessel at the wound, and if this be 
impracticable the arteries of the forearm must be 
deligated. 

Far compresiion the following apparatus is neces- 
sary : — 1. Petit's tourniquet. 2. Straight wooden 
splint. 3. Rollers 2 inches wide, and f inch wide for 
fingers. 4. Pad and cotton wool. 5. Lint. 6. A 
slip of a wine cork. 7. Scissors and needle and 
thread. 

Step 1. Apply the tourniquet to the brachial artery, 
to control the haemorrhage while the apparatus is being 
adjusted. 

Step. 2. Make a graduated compress by folding a 
sixpence or disk of a cork in two or three thicknesses 
of lint, trim the lint into circular disks and prepare a 
dozen similar disks of increasing size ; lay these one 
on each other to form a round cone about one inch 
high with the piece of cork at the apez« and fasten 
them together by a stitch. 

Step 3. Clean and dry the wound. 

Step 4. Bandage the fingers and thumb, and pre- 
pare the splint, which should be straight, as broad as 
the forearm, and long enough to reach from one inch 
below the elbow to the tips of the fingers ; it should 
be lightly padded. 

Step 5. Envelope the wrist with a little wool ; next 
lay the graduated compress on the wound, the small 
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•nd downwards, and maintain it firmly in position 
witti tlie left thumb, while the splint ia applied to the 
back of the hand and forearm. The aplint is then 
fixed by a roller carried in figures of 8 round tho hand 
and wrist across the compress until that ia tightly 
pressed into the wound, when the roller is continued 
along the forearm. A fold of wool is laid in fropt of 
the elbow, the tourniquet removed, and the roller is 
carried to the armpit while the forearm is raised, flexed 
across the chest, and fastened to the side. 

This apparatus is worn without being disturbed for 
three or four days if bleeding do not retm-n ; but at 
the end of this time it should be examined ; if there 
be pain, or if discharge ooze out at the wound, the 
bandage should be removed and readjusted leas finnly 
than before, a piece of wet lint replacing the graduated 
compress. i 

VeneeBcetion. — Bleeding and bondage at the hend ] 
of the elbow. Apparatus. — 1. Lancet. 2, Tape. 
Pledget of lint 4. Dish. 5. Staff. 

In opening a vein at the bend of the elbow, the 
median basilic is selected, simply because it ia usually 
the largest, but any branch that is superficial, and well 
filled with blood, may be opened. 

The patient should sit or stand, in which positions, 
faintness, one of the objects of bleeding, is attained by 
the abstraction of a less amount of blood than in thi 
horizontal posture. 

The surgeon places a graduated bleeding dish on t 
chair or atool within his reach, and a pledget of lint ii 
bia waistcoat pocket ; he next gives the patient a heavy 
"book or stafl" to graap in hia hand. The arm being , 
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bare to the shoulder, a tape, i inch broad and 1 1 yard 
long, is tied roimd the arm tight enough to impede 
the venous, but not the arterial flow. 

The surgeon standing opposite his patient and 

grasping the arm to 
be bled with his left 
hand, so that his 
thumb controls and 
steadies the swollen 
vein below the pro- 
posed incision, takes 
his lancet between 
the right forefinger 
and thumb ; then 
going through skin 
and vein atone stroke, 
carries the lancet up- 
wards for about Jinch 
along the vein. The 
puncture of the lancet should be quite vertical, 
and the extraction also be made vertically, that the 
slit in the vein may correspond to the slit in the 
skin. 

This being done, the operator lays aside his lancet, 
and takes up the dish, holding it so that the blood 
will flow into it : when the dish is placed, he lifts his 
left thumb from the vein cautiously or the sudden 
spirt of blood will fall outside the dish and be lost. 
When the desired amount is drawn, the operator 
compresses the vein again with the left thumb, and 
setting down the dish, puts the pledget of lint over 
the wound. He keeps the pledget in place with his 



Fig. 15.— Adjusting the tape after 
bleeding. 
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left thumb, while he releases the tape round the arm 
and places its middle oblicjiiely across the pledget. 
3 left thumb presses the pledget oq the wound, 
while the right hand takes the end of the tape which 
is farthest from his left, aud passes it under the fore- 
arm below the elbow to his left fingers, which grasp it 
tightly. He then takes the other end with his right 
hand (see fig. 15), and bringing it round the arm 
above tbe elbow, carries it across the pledget ; as he 
does this, he replaces his left thumb ou the compress 
by his right forefinger, which he keeps there while he 
brings up the eud of the tape he has already in his 
left fingers, and throwing it over the arm above hia 
right forefinger, lets it go ; then passing his left band 




beloiv the right forefinger, he catches the same end of 
tbe tape again and draws it back. The two ends thus 
locked in a loop over the compress, arc secured by 
tying them in a bow outside the elbow and the opera- 
tion is finished (see fig. 16). 

'J'HE LOWER EXTREMITY. 

For adidts the most useful width for the rollers is 
3 iiiuhcs, aud the length the ordinary one of 8 yards. 
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The Foot is usually bandaged without covering the 
heel, and the bandage is begun as foUowa ; — ■ 

The roller being held in the right hand for the right 
foot, or in the left hand for the left foot, the unoccu- 
pied hand takes the end, and lays it across the inside 
of the ankle. The roller is then brought forwards to 
the root of the little toe where it passes under the 
sole to the inner side of the foot juat behind the 
great toe. By carrying the roller across tho foot 
again to the outer side, the loose end is made fast. 
When two turns have been carried round the foot, 
the bandaging is continued by reverses until the fore 
part of the foot is covered ; then one or two figures of 
8 round the foot and ankle cany the bandage to the 
Itg, where it proceeds upwards by spiral turns round 
the small of the leg, and by reverses round the calf. 
The revcraos lie at equal distance up the outside of 
the leg, ou the muscles, not over the shin, that 
the skin be not pressed between the crease of the 
bandage aud the bone. Wheu the calf is passed, the 
roller is carried by figures of 8 above and below the 
knee, until that joint is covered in, then continued by 
reverses up the thigh to the groiu, where the bandage 
terminates by a spica round the body (see p. 10). 
This is the ordinary bandage for the lower hmb. 
There are some varieties for particular parts ; these 
are: — 

To cover the Heel. — Holding the roller aa for the 
foot, carry the end behind the heel outwards to the 
front of the ankle, aud bring the roller by the inside 
r the front of the aukle-joiut, to complete the turn, 
u doing this, the point of the heel must catch the 



TO BANDAGE A STUMP, 




niddle of the band. If the foot is a long one, the | 
roller should be three inches broad ; hut a narrower | 
bandage iamoreeasily 
fitted on to a small 
foot. After the first 
turn, the roller ia 
carried in figures of 8 
round the foot and 
ankle, passing alter- 

Aely, as in fig, 17, 
aboTe and below the 
first turn until the 
joint ia covered. 

To bandage a Toe. 
— Take two turns 
round the foot, with a 
bandage one inch wide, then pass it round the toe to I 
be raised, and back again round the foot. This figure I 
of 8 lifts a toe above the rest if taken from the doraal, 
and depresses it if takea froia the plantar surface. 

The Knee is bandaged bj beginning with a simple 
turn i-ound the kg above the calf, then carrying the 
roller across the patella to the thigh above the knee, 
where a circular turn is taken round the thigh before 
descending over the patella to the leg below the knee ; 
this process ia repeated until the knee is covered. 

To bandage a Stump, — The flaps are first sup- 
ported by two or more strips of plaster, one inch wide 
and ten or twelve inches long, carried from the under 
surface of the limb over the face of the stump, and a 
Blip of wet lint and oiled silk is applied to the wound, _ 
The muscles and soft parts are next confined by a ■ 
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This is first fised by simple turnB below the 
nearest joint, and brought downwards in figures of 8 
rownd tho limb till the end of the stump is reached, 
which is nest cnyered in hy obhque and circular turns 
carried alternately over the face of the stump and 
round the limb, as is shown in tig, i for bandaging the 
head. If a double-beaded roller be used, that is 
applied in the manner directed for the capelline 
bandage on p. ti. 

Bxtending a Stump. — "When the soft parts fall 
away from the bone, they may be drawn down by at- 
taching a weight by cord and pulley, as described for 
extending the hip-joint (see page S6). The stump 
should be lightly bandaged and the cord be connected 
with each fiap by an extension stirrup (see p. 78), 
The weight is at first one or two pounds, and should 
he increased from time to time as required. 

Many-tail, or 18-tail Bandage, or bandage of 
Seultet'U. — A, roller is cut into short lengths long 
enough to encircle the limb and to allow the ends 
to overlap 3 inches ; they are applied separately, so 
that each successive strip covers half of its prede- 
ceBsor. Sometimes the tails are attached to each 
other before they are used. "When this is done, they 
are so laid out on a table that the second overlaps one 
half of the width of the first, while the third overlaps 
the second to the same extent, and so on. A vertical 
strip is next laid across their middle, and fastened 
tu each tail by a stitch; but this a 
necessary part of the bandage, and it p 
tails from being removed. This bandage is used in 
compound fractures and other wounds, as the soiled 
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strips can be replaced without raising the limb to pass 
the roller under it. 

Elastic Socks and Stockings are made to sup- 
port varicose veins of the legs. They are woven of 
silk or cotton webbing with india-rubber threads. 
The cotton ones are lower in price and often even the 
more comfortable to wear. The stockings should fit 
carefully, especially at the small of the leg, where 
they generally are too slack, while they clip tightly 
at the upper end below the knee. 
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STRAPPING. 

Strapping is a method of supporting weak or 
swollen joints and other parts. Sheets of calico, 
holland, wash-leather, or white-buckskin, spread with 
lead or soap plaster, are used for this purpose. The 
American india-rubber and isinglass plasters are for 
certain purposes valuable improvements. 

Before a sheet of plaster is used, it should be rubbed 
with a dry cloth, to remove adherent dust, &c. It is 
then cut into strips varying in width between f inch 
and 2 inches, according to the evenness of the surface 
to be covered : narrow strips fit best over joints and 
irregular surfaces. When applied to a limb, the strips 
should be about one-third longer than its circum- 
ference. Each strip or strap is first warmed by 
holding it to a fire, or by applying its unplastered side 
to a can of boiling water ; when hot, the strip is 
drawn tightly and evenly over the part. If the 
surface to be strapped be irregular, it is best to dip 
each strip of plaster into hot water before applying 
it; being thus rendered quite supple the strap fits 
the limb more exactly. When the limb is thickly 
0t with hairs, it is a good plan to shave the part 
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[where the plaster will lie before putting on tha j 
straps. 
Strapping the Breast. — Strapping is put o' 
breast in the same way as tbe bandage (page 9), The j 
straps should be not more thnu 2 inches wide, and long 
enough to pass forward under the asilla and breast > 
from the lower angle of the scapula on the side of the ' 
injured breast, and then mount across the cheat to 
the shoulder as far as the spine of the other scapula. 
The strips are warmed and laid on Eiltemately over J 
the breast and across the chest, until the former is 
airly supported. 

Strapping has this advantage over a bandage — its 

circular strips do not pass completely round the chest 

and thereby hamper the breathing as the roller does. 

To Strap the Testicle. 

Apparatus. — 1. Strips of ; 

calico, or better, on waah- 

I leather, \ inch wide and 12 

I inches long, 2. Aeanofboil- 

I ing water. 3. Ha^r and 

1 soap. 

First, shave the scrotum ; 
\ then tighten the skin over 
the testia with the left thumb 
and forefinger passed above it ; 
take a strip of plaster 6 inches 
long and \ inch wide, and 
encircle the cord tightly with 

it J next pass auother strap of the same width, 9 or 10 | 
inches long, from the back of this ring, 
to the front, drawing it tight alsc 



:oap plaster spread on 




28 



STRAPPING. 



The strapping is continued by applying fresh straps 
which overlap each other until the whole testis is 
covered in. Lastly, take a strip 15 or 20 inches long, 
and, beginning at the ring above, wind it round and 
round the testicle until all the vertical strips are con- 
fined in place by this spiral one. 

The strapping should be re-applied the second or 
third day, as the testicle by that time will have shrunk 
within its case. 

trapping Ulcers and Joints.— Cut strips of 
plaster one-third longer than the circumference of the 





Fig.. 19.— Strapping an Ulcer. 



Fig. 20.— Strapping the Ankle. 



part to be strapped ; if that is irregular, as the ankle 
or wrist, they must be narrow : commonly the width 
varies between f inch and H inch. The strips are 
warmed, the middle passed behind the limb, the ends 
crossed in front (see fig. 19), and drawn tight, but with 
^afficient obliquity for the margins of the strip to lie 



.I'PING THE ANKLE. 




evenly. The strapping is begun as low down tte limb 
requisite, and continued upwards by laying on more 
strips, each overlapping 
about two-thirds of the 
preceding strap. Wheu 
the process is finished, 
the ends should meet 
aloQg the same Hue, 
and all the uppermost 
onea be on the same 
' side. 

Tilt ankle is strapped I'ij!. 21.— rinBWrfor Antio. 

lifferently (see fig. 20). 

Strips are prepared about 1 inch wide ; one is carried 
behind the heel and its ends brought forward till they 
meet on the dorsum of 
the foot ; a second, en- 
circling the foot at the 

;oeB, secures the first ; 

I tbird is again carried 
behind the heel above 
the first, and is fixed by 

i fourth round the foot. 
i ia coutinued imtil 
the foot and ankle are 
firmly supported. 

To strap the Ankle 
with one piece of 
plaster. — Tiie following 

meaaiirementa are required: — ^1. The first be^na at 
the back of the leg just above the malleoli, and 
iB behind the heel along the middle of the sole 
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to the head of the 5tii metatareal bone. 2. The 
second is tarried round the ankle-joint at the point 
of the heel. Nest, cut a pieue of diachylon plaster 
spread on stout linen or buckskin leather of the 
reiiuired dimenaionB (usually about 10 inches by 13 
inches in the adult male), and cut from the shorter 
aides a slit runniug diagonally from a point 3 inches 
from the base to the point where the heel will rest 
(see fig. 21), The foot is put on the plaster, and the 
two upper flaps are brought forward round the ankle, 
care being taken to wi-ap well round the joint, making 
the plaster fit smoothly over the uneven surface ; the 
lower Saps are afterwards brought up on each side to 
the dorsum &om the sole, and complete the covering 
as shown in fig. 22. 

Strapping a Joint witli Mercurial Ointment. 

{Scott's Bandage.) 

Apparatus. — 1. Mercurial ointment. 2, Diachylon 
plaster. 3. Lint. 4. Spirit of camphor. 5. Cotton 
wool. 6. Freshly scalded starch, or solution of gum. 
7. Binder's millboard. 8. Rollers two or three inches 
wide. 

Spread the ointment on a pieoe of lint large enough 
to envelop the joint, and to extend foui" or sii inches 
above and below it ; then wash the joint with warm 
water and soap, and dry it carefully ; nest sponge it 
well with the spirit of camphor for five minutes. Tear 
the lint into strips and wrap them round the joint ; 
then strap the part firmly from below upwards over 
the lint with strips of diachylon plaster, each over- 
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lapping the preceding one. Lastly, envelop the joint 
in a thin layer of cotton wool, and roll a bandage 
soaked in starch over alL If the patient wears no 
other kind of splint the bandage may be strengthened 
by laying a piece of millboard well softened in boiling 
water along each side of the joint before the starch 
bandage is applied. As the enlargement of the joint 
shrinks, this application must be renewed; usually 
every fortnight is often enough. 



CHAPTER III. 



FRACTURES. 
HEAD AND TRUNK. 

Fracture of the lower Jaw. — The External 
Splint and Bandage. — A method requiring the 
lower jaw to be supported against the upper one while 
the broken bone knits. 

Apparatus, — 1. One and a half yards of bandage 
four inches wide. 2. A piece of gutta-percha, sole- 
leather, binder's millboard, or poroplastic felt. 3. 
Dentists' silk or wire. 4. Boiling hot, and cold 
water, 5. A punch. 6. A pad or fold of blanket. 

Step 1. The fracture is first reduced. While the 
apparatus is being fitted, the recurrence of the dis- 
placement is prevented by the hands of an assistant, 
or by lacing the teeth together with stout silk or wire. 
It is well also to wet the patient's chin with a sponge 
and cold water, to prevent the gutta-percha from 
sticking to his beard while it is soft. 

Step 2. A piece of gutta-percha is prepared 2 J inches 
wide and long enough to reach from one angle of the 
jaw to the other when passing in front of the chin. 
This is softened thoroughly by immersion in hoUing 
water, and when quite pliable should be quickly 
removed from the hot and plunged for a moment into 
cold, water; the operator's hands should also be 



FRACTURE OP LOWER JAW. 



I'Wetted. While softcuing the sheet, care muBt be 
P taken not to stretch it. If a towel be previoualj' laid 
I in the hot basin, the gutta-percha can be lifted out 
I Trithout Btretching, and laid on a. table, while the 
fcfiurface is sponged with coJd water to prevent its 

■ sticking to the skin; it is then slit &om each end 
ft'into tails 1 inch and 1^ inch wide, leaving 2 inches 
Eunslit at the centre. So prepared, the splint is applied 
I to the jaw with the middle pressing against the chin, 

UTower ends being carried horizontally backwards 

to the angles of the jaw; the broader part is next 
L-bent up beneath the chin, its ends overlapping the 
f horizontal ones. While the splint is still soft, the 
[ Burgeon presses it firmly upwards that the gutta-percha 
L may mould itself accu- 
I lately to the chin. When 
1 set, thesplint is removed, 
L trimmed, cut away a 
I little opposite the throat, 
I and punched with holes 
I here and there for per- 

apiratiou. A covering 

of wash-leather may be 

added, if desired. When 
L the splint is finished, it 
l.is replaced on the chin. 
klf sole leather or paste- 

■ board be used instead of 
I gutta-percha, they must 
tbe prepared in the same way, but allowed to remain 

»n the chin twenty-four hours that they may set before 
the final trimming and adjustment. 
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Step 3. A baud^o, 4 inches wide and 1 jr yards lon^, 
and slit from each end up to about 3 inches from the 
centre, is then applied to the splint, and a small pad 
of folded flannel should be placed at the nape of the 
neck to protect the skin from the orossud bandage. 
When all is ready, the two npper ends are carried behind 
the neck, drawn tight, and tied in a knot ; the lower 
ends are taken upwards, and fastened at the vertex 
(see fig. 23). 

The loose ends of the bandage already tied at the 
nape, are brought forward, and passing the upright 
bandage at the temples are pinned or stitched firmly 
together on the brows, and to the upright band at the 
temples. 

The ligatures that may have been used on the teeth 
can now be romoTed, or if they cause no pain, they 
may be left for a week. 

It is a useful precaution to place a piece of soft 
leather spread with soap plaster under the chin and 
along tho throat, to piMtect the skin from the chafing 
of the splint while it ia worn. 

On emergency, when gutta-percha, leather, or paste- 
board are not at hand, the jaw may be set, and then 
kept in position by a four-tail bandage, made from a 
]iocket-handkerchief, until more complicated apparatus 
can be prepared. 

The apparatus must be worn five weeks before Jt ia 
Iwd aside and mastication permitted. 

Interdental Splints. — In coses of unusual diffi- 
culty, interdental splints may be employed. But 
to fit thera properly, the mechanical skill of a dentist 
is requisite. 
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A ft-aotured Bib ia very we\l treated by strapping 
ie injured side aloue, without enrolling the cheat in a 
[tight bandage, which hsiraaaeB the patient by impeding 
ceBptration if the arm ia fixed to the aide. 

Apparatus. — !, Diachylon plaster. 2. Can of boi!- 
Jjng water. Strips of plaster long enough to reach 
Q the spinal ^ . 



frflfc. 
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n bo managed under the armpit. 

■•Tbe next atrip overlaps it about an iuch (fig. 24), each 

1,-Buoceeding atrip overlappini; and fixing the precediog 

I until the lower riba are covered in. Tho arm 

^onld then be bandaged to the side, and supported 

a ding. 

A second mode of treatmg fractured ribs, is to take a 
lannel roller 6 inches wide, and 8 yards long, and 
' it firmly round the chest in successive spirals, 
ginning at the armpits, and passing down till the 
s reached. The turns of the roller may be kept 
ti slipping down by throwing across tho shoulders 
strips of liandage like a pair of braces, and stitch- 
g each turn to the braces in front and behind. The 
I should be confined to the aide aa in the other 
Uthod. This plan has the inconvenience before 
Mentioned of interfering with respiration. 
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In Fracture of the Pelvis, the fragments are kept 
in position by a broad roller carried several times 
round the pelvis and fastened. Or, more effectually, 
by encasing the hips with starch bandage, or plaster of 
Paris ; the case should be continued down both thighs 
one-fourth of their length. 

THE UPPER EXTREMITY. 

Fracture of the Metacarpal Bones. 

Apparatus, — 1. A piece of gutta-percha. 2. A roller 
2 inches wide. 

In treating this fracture it is important to keep the 
broken bone in place without confining the wrist or 
fingers. 

A pattern of the palm and dorsum of the hand is 
cut out of paper, which is doubled round the radial 
side, letting the thumb out through a hole of con- 
venient size to clear it (see fig. 25). The piece of 

paper is then laid 
on a sheet of 
gutta-percha 
J inch thick, and 
the requisite quan- 

Fig. 25.— Gutta-percha Glove for fractured ... . «. * 

Metacarpal Boue. tlty CUt Ott. A 

bole as big as 
a pea is next punched in the gutta-percha in the 
middle, about 1 inch from the lower border, or at a 
point corresponding to the hole in the paper for the 
thumb. The fragments are then pushed into place 
and held so by an assistant, while the surgeon softens 
the gutta-percha in boiling water (see p. 49) ; when 
thoroughly soft, he draws the thumb through the little 
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f hole punched in the gutta-percha, and moulds the 
r splint to the palm and back of the hand, bringing the 
I eiids of the gutta-percha together at the ulnar side of 
[ the hnnd ; the fragments are held carefully in position 
I till the splint ia set. It is important that the gutta^ 
I percha he pressed well into the hollow of the palm, in 
1 order that the broken ends of the bone may be kept 
I in their places. The splint is afterwards removed and 
lltoimmed, A few holes should be punched in it after 
moulded to allow perspiration to escape. The 
; may then be covered with wash-leather, and a. 
"pair of straps with buckles stitched on to keep it in 
Kjilacc. It is worn for three or four weeks, or until the 
I fragments are united. 

Another plan is efi'ectual should gutta-percha not be 
fwi hand. 

Apparatiis. — 1. A firm ball of tow large enough to 
B£ll the palm, stitched in old linen, 2, A roller 2 
[inches wide. 

The broken bone is first replaced; then the hand and 

ingers are bound on to the ball by carrying the roller 

Jfiround them until they are all immovably confined. 

This plan has the disadvantage of confining the 

Sriiole hand for the fracture of one metacarpal bone ; 

e gutta-percha allows the use of all bones but the 

■'Metacarpals. 

Bioken Fh&langes are treated by bandaging them 
I slip of wood long enough to reach into the 
malm ; the slip must be well padded, that the some- 
concave anterior surface of the digit may be 
jnodated to the flat splint. 
If more than one finger be injured, and the fracture 
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be compound, the splint should reach up the palmar 
aspect of the hand and forearm. Fingera should be 
cut in the splint to correspond with the injured 
fingers. 

A trough or stall of gutta-percha moulded to the 
broken finger is better than a wooden apliut for keeping 
the fragments in position. 

Fraoture of the lower end of the Badius.— 
Colles' Fracture. — The displacement in this fracture is 
mainly due to the lower end of the radius and the 
carpus being carried backwards while the shaft projects 

Fised deformity opposite the wrist is usually present 
from impaction of the fragments ; moderate extension 
may be employed to remove this, but forcible or con- 
tinued efforts give great pain and do harm, by strain- 
ing the already torn ligaments still further. 

The objects to be attained in treating this fracture 
are to press the lower fragment forwards while drawing 
(adducting) the hand towards the ulnar side of the limb. 
For this purpose a straight and a curved sphnt are used. 

No bandage should be placed under the splints in 
treating any fracture of the shafts of the radina or ulna, 
lest the broken ends be pressed into the ii 



space. 

Apparatvs. — 1. A straight splint of wood. A second 
splint, curved at its lower end. 2. Pads and cotton 
wool. 3. A roller 3 inches wide. 4. A sling. 5. A 
strip of plaster. 6. Pins. 

Step 1. Prepare the splints. The straight splint 
should reach, when the elbow is bent to a right angle 
and the thumb is upwards, from a little below the 
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^P inner condyle to the lower end of the upper fragment 
V or shaft ; the curved or pistol apliiit extends from the 
y outer condyle to the joint of the first and second 

phalangea. The width of both eplinta should slightly 

csceed that of the foreaiin. The bend of the lower 

end of the piatol splint should be iibrupt, and directed 

towards the ulnar 

border opposite .'''^ ~ ' ^ 

the wrist, where 

the margin, of the 

fipliot should make 

an obtuse angle 

of about li right a 
Pads used -n 



1 



Fig. E6.— Pistol BpUat for frutme dT ths 
RoLdliiB DBU- the lunsr end. 



(see fig. 26). 
ith these and other wooden splints are 
"made of layers of cotton wool, carded sheep's wool, 
tow, or folds of old blanket These materials should I 
be stitched in old linen or calico, aad covered outside j 
with oiled silk where likely to be stained with the dis- | 
charge from wounds. 

The pads must be thicker below than above, to keep 1 
the splints parallel along the forearm : aud that of the \ 
piatol splint is thickest opposite the carpus, to p 
the lower fragment forwards. 

After these preparations the splints are applied. 

Step 2. Put a very little cotton wool in the palm 
and across the root of the thumb, before the roller is 
begun, lest it chafe the carpus iu front The curved 
Bplint, with the barrel or longer part inclined down- 
wards below the forearm, is next attached to the back 
of the hand by a roller carried in figures of 8 round 
the hand and root of the thumb, but not above the 
■wriat (see fig. 27). This is made fast by a pin. 



r 



40 FRACTURES. 

Step 3. Raise the straight part of the outside splint 
till parallel to the forearm, thus adduuting the hand 
to the ulnar side ; and fix the splint by a strap of 
plaster an inch wide carried round it and the forearm 
below the elbow. 




Step 4. Apply the inside straight splint next, keep- 
ing the front of the caxpus and of the lower fragment 
exposed. Draw the two splints together by simpie 
spiral turns of a roller, begun just below the elbow and 
carried down to the lower end of the inside splint, there 
fasten it off. 

Step 5. Put a narrow sling under the forearm be- 
tween the elbow and the wrist to support the limb 
comfortably. 

When the apparatus is finished the position of the 
broken fragments should be visible (see 6g. 27) and 
not concealed hy bandage. The hand should also be 
quite free of the sling, lest it be dmwn from its proper 
position of adduction. The fragments are in good 
position when the hollow on the anterior aspect of the 
wrist and the prominence on the corresponding pos- 
terior surface are removed. 

The Qutta-peroha CJaimtlet is another plan of 
treating fracture of the lower end of the radius that 
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I may often be adopted from the first, and may always 
I replace the wooden , 

I Bpiints and biiiid- 
1 age when the 
I Bwelliug has sub- 
I sided. The gannt- 
m moulded to 
I the hand and fore- 
1 (see fig. 28) 
Mn a manner similar to that described for making a \ 
I sheath for fractured metacarpal bones. 

Carr'a Splints posaesa several advantages over tba 1 
[■ pistol splint. The splints are made in right and leit | 
[ pairs of stiff oak or beech, of the following dimensions J 
I (see fig. 29). Along the surface of a atrip of hard , 
I wood, ^ inch thick, 1 J inches wide and 1 1 inches long, 
I is fised a piece of wood 9 inches by 1^ inches, shaped ^ 
I to fit the hollowed anterior surface of the radius; being i 
I i inch thick at the radial side aud bevelled to a feath(;r 




jdge at the ulnar side. Across the lower end of the 

■ flplint a cylindrical crosa-ptace f inch thick and 4 inches 
■.long is screwed obliquely towards the ulnar side. 

■ second strip of wood. 9 inches long, I5 inches broad 
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and -^g- inch thick, completes the pair of splints. Eaoh 
strip is lightly padded hy a threefold thickness of lint. 

When applying the splints, the larger one is laid along 
the front of the forearm so that the cross piece lies in 
the palm exactly opposite the knuckles. The fracture 
is reduced, and the patient made to grasp tightly the 
cross-bar. The plain splint is then applied from the 
knuckles upwards, and the two bandaged together. 
The fingers and thumb are left free, while the wrist is 
firmly fixed between the two splints. The patient 
should be encouraged to use the fingers as freely as 
possible while the bones are knitting. 

By the two last plans the fingers are left free, and 
some motion allowed also to the thumb. The only joints 
kept immovable arc those of the carpus and wrist. 

Apparatus of some kind must be worn for three 
weeks continuously ; then for a fortnight longer inter- 
ruptedly, being removed every day to allow pasMve 
motion to be applied to the fingers, gradually extend- 
ing to the wrist also. The patient should be warned 
that pain and stiffness last long after this fi-acture. 

Fracture of the Shaft of one or both Bones of 
the Forearm. 

Apparat-us. — 1. Two straight wooden splints, 2. 
Pads and wool. 3. 2-inch wide roller. 4, Sling. 

Tho treatment is the sajne whether one or both 
bones are broken. Caution has been already given 
against bandaging the forearm underneath the splints. 

Step 1. Prepare two straight wooden splints; one to 
go in ftwnt of, and one behind the forearm. The 
posterior or outside splint reaches from the external 
condyle to the end of the metacarpus ; tho anterior 
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inside splint frgm a little below the internal con- I 
djle only as far as the wrist, keepiug clear of the ball 1 
of the thumb. The splints should be slightly broader I 
than the forearm, and well padded ; towards the lower J 
end the padding should be thicker than above. The 1 
forearm ia bent to a right angle and the thumb put I 
upwards. 

Step 2. Heduoe the fracture by gentle alow extension | 
at the wrist ; this being effected, apply the splints to 
the foi-earra, and let an assistant hold them while the 
bandage is rolled on. Gentle extension of the hand 
and wrist should be maintained throughout the appli- 
cation of the roller. 

Step 3. When a little wool has been wrapped round 1 



the hand and wrist, fasten the dorsal splint by ftgures J 
caiTied round those parts; then draw the tnrol 
splints together by simple spirals continued to the'l 
elbow (see tig. 30). 

Step 4. Support the forearm in a eling, to complete 1 
the apparatus. 

The splints are worn three weeks ; after this, passive ] 
motion may be practised daily, and the splints finally ' 
abandoned ton days later. But a sling is still required 

me ten days after the splints ai'e laid aside. 

Sometimes the longer splint is laid on the palm 
aspect of the forearm, from 1 inch below the inner I 
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condyle to the tips of the fingers, and the shorter 
splint from the outer condyle to the metacarpus. If 
this plan is adopted the padding of the splint opposite 
the wrist and palm must be nicely adjusted to support 
the limb and steady it thoroughly. 

When the ulna alone is broken, an anterior splint 
reaching from the inner condyle to the tips of the 
fingers often suffices without a second one. 

When the sluxft of the radius is broken high up (a rare 
accident) the displacement is sometimes very difficult 
of reduction unless the wrist be well supinated. To 
preserve this position it may be necessary to use a 
wooden angular splint, and to fix the vertical part to 
the arm behind the elbow, while the horizontal part is 
carried along the back of the forearm. 

Fracture of the Olecranon. — This fracture, if 
seen early before effusion takes place, may be put up 
at once, but if delay till the joint has swelled occurs, 
the limb must be kept quiet, with evaporating lotions, 
on a pillow, or on a splint in an easy position until 
the effusion is absorbed, before any means can be 
taken to restore the position of the olecranon. Though 
the straight position of the elbow is usually employed, 
it is not essential for even very close union of the 
fragments. 

In treating this fracture the following plan is useful. 

Apparatus, — 1. Straight hollow splint. 2. Two-inch 
rollers and finger rollers. 3. Pad, wool, and lint. 4. 
Strapping plaster. 5. Pins. 

Step 1. Bandage the fingers; wrap the hand in cotton 
wool and bandage it. When the wrist is passed, fasten 
the bandage for a time by a pin, and straighten the arm. 
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Step 2. Push the olecranon do\Tn as close a 
to the rest of the ulna, and put a dossil of lint above 
it. Place the middle of a strap of plaster an inch 
wide and 16 inchea long, on the lint, and carry its I 
ends ronad the forearm in a figure of 8; to some J 
astent thia fisea the fragment. 

Step 3. Continue the bandage up the forearm by 
reverses, keeping the elbow straight ; wrap some eotton. 
wool thickly round the injured joint, and then cover it 
in by figures of 8 carried over the compress of lint and 
the forearm, to draw down the olecranon (see fig. 31). 
When thia is secured, prolong the bandage to the del- 
toid, to confine the action of the triceps muscle. 

Stop i. Pad lightly a hollow splint about 2 inches 1 
■wide, reaching from the ojtilla nearly to the wristjJ 




and apply it along the anterior aspect of the limb, ' 
then fix it by a second roller. This completes the 
apparatua. 

The splint and rollers should he removed on the 
fourth or fifth day, that the position of the fragments 
may be examined and the roller again applied to draw 
them closer together. 
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After twelve days, pasaive motioti of the wrist and 
fingers, with prouatiou ajid Bupiiia,tioa of the radius, 
should be adopted, but great oare is to be token that 
the patient does not inadvertently bend the elbow 
joint while free of the splint. The splint must be 
worn, with the frequent removals directed above, for 
five weeks, during which time gentle flexion of the 
elbow should be practised after twenty days of complete 
rest During passive motion, the surgeon's finger 
pushes the olecranon against the ulna. 

Another Plan. — The method just described ia often 
irksome to the patient. By moulding a sheath of 
gutta-percha to the arm and forearm, while bis limb 
is straight and the fragment of bone held firmly against 
the ulna by the surgeon clipping the arm just above 
the elbow with the thumb and forefinger of his left 
hand untU the soft gutta-percha has set, a fitted splint 
is formed which retains the fragments in position with- 
out tightly constricting the limb ; and the bandage for 
the hand and fingers ia not needed. The sheath should 
reach from 1 inch below the arm-pit to 1 inch short of 
the wrist, and its edges should nearly meet along the 
front of the limb. For directions how to trim, perfo- 
rate and line the splint, the reader is referred to the 
description of the metacarpal glove, on p, 37. 

Fractures of the HumeruB neaj the elbow.— 
These resemble dislocations of the ulna and radius 
backwards, but are distinguished from them by the 
ease with which the bones slip into place and again 
Blip back from it when left to themselves ; by cre- 
pitus ; and, when the fracture is above the condyles, — 
:i accident, — by those projections retaining 
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their natural relation to the olecranon. In children 
and youths the articulating Burface of the humerus 
may separate from the shaft without carrying the rest 
of the lower epiphysis with it. In this rare accident 
ain distinctions are : from the usual fracture, the 
projection of the olecranon behind the condyles ; irom 
dislocatioE, the absence of the hollow of the sigmoid 
notch, and facility of reduction. 

ordinary cases, where the deformity is reduced 
■without much difficulty, and the injury to the joint is 
not severe, lateral rectaugular splints of leather, hol- 
lowad wood, or wire gauze, answer very well. These 
are placed both inside and outside the limb, and reach 
from the axilla and shoulder to the wrist. They are 
applied in the following manner ; — 

Apparatus. — I. Lateral hoUowed angular splints. 
Pads and wool. 3. Rollers 2 inches wide for the 
arm and 1 inch wide for the fingers. 4. Shng, 
Step 1. The splints must be prepared. 
Wooden and wire gauze splints are double. One, 
inside the arm, reaches from the aiilla to the wrist, 
the elbow being bent to a right angle. The other 
extendfl, on the outside, from the deltoid to the wrist. 
They are better if provided with hinges opposite the 
elbow, so that their angle can he altered, if desired, ia 
the latter stage of the treatment Splints of wood or i 

gauze must be evenly and lightly padded before 
ippli cation. 

Step 2. Bend the arm to a right angle with the 
thumb upwards. An assistaut next reduces the frac- 
ture, and holds the bonea in position. Then apply the 
aplints. When adjusting the inside spliut, care must 
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be taken that the internal condyle is eased from pres- 
sure by sufficient padding above and below it. Next 
fasten on the splints by a roller begun at their lower 
ends, leaving the hand free, and carried up to the 
elbow. Before turning round that joint a soft pad 
must be placed at the bend of the elbow to push the 
lower end of the humerus back, and the length of the 
arm should be measured against the unbroken one to 
make sure that the shortening is reduced. Extension 
is kept up the whole time the splint is being fixed to 
the arm. That is done by carrying the roller round 
the elbow with figures of 8 and by simple spirals up 
to the axilla where it is finished oflf. 

Step 3. Lastly, the forearm is supported in a sling 
under the wrist, leaving the elbow free (as in fig. 34, 
page 52). 

After three weeks of complete immobility, passive 
motion should be applied to the elbow daily, during 
the fortnight or three weeks more that the splint is 
still worn. 

If the displacement returns very easily, it is better 
to use an L-shaped splint passing behind the arm and 
below the forearm. This may be made of wood, or of 
leather, or of gutta-percha, in the mode about to be 
described. 

The L-shaped splint of gutta-percha, or leather, is 
made as follows : — 

Apparatus, — 1. Sheet gutta-percha i inch thick. 
2. A tray or wide wash-hand basin. 3. A basin of 
cold water. 4. A kettle of boiling water. 5. A 
towel. 6. A knife. 

Cut from the sheet of gutta-percha a piece long 
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enoTigh to reach, while the elbow is bent and the 
thumb turned upwards, from the armpit down the back 
of the arm and under the elbow and forearm to the 
wrist. The gutta-percha must also be wide enough for 
its edges to meet along the front of the limb. Prepare 
the tray with the hot water, lay in it the gutta-percha, 
and pour on more, almost boiling, water, adding still 
more water as the 
first cools ; this 
may be done by \ 

tt assistant, while 
the surgeon grasps 
the forearm and 
reduces the frac- 
ture. When the 
gutta-percha is 
soft, the assistant 
lifts it from the 
tray, and waits for 
a moment before ''"WtiiTroweiid'oturs'HiiniflraBT 
laying it ou the 

limb. While the gutta-percha is setting, the elbow 
is kept at a right angle, with the broken bone in 

, place, and the edges of the soft gutta-percha should 
be pinched together along the front of the arm to 
obtain an accurate mould of the part "When it is 
aet, the splint is removed to be trimmed, perforated, 
and covered with wash-leatber. It is then ready 

, for use. 

Ltother t&kea so much time to set that it should 

I iu)t be used in recent fractures. Whea the bone is 

I partly set, leather is a useful substitute for wood. 
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The beat way to fit leather ta to take a plaster oast of the 
limb from a gutta-percha mould made in the way just 
described, and to bandage the wet leather to the cast 
until it has dried. It ia first cut from a sheet of Bole- 
leather iu the same manner as the gutta-percha, but is 
trimmed before soakin^r, not after it has been moulded, 
like gutta-percha. Moreover, leather must be notched 
at the elbow to enable it to conform to the shape of 
the limb. If possible it should have twenty-four hours' 
soaking in vxiter before being fitted to the cast or to 
the limb itself ; but when this camiot be done, immer- 
sion in hot water, into which a teacupful of vinegar 
has been thrown, will make the leather quite supple in 
a quarter of an hoiu*. The leather sphnt must he 
worn twenty-four houra while it sets, and theu be 
removed for covering (see Leather Splints). 

Stromeyer'e cuthioti /or guvshot injuries about the 
elbow, — This consists of an elastic cushion of horse- 
liair, triangular 
ill shape, and 
thicker at the 
base than at 
the ajiei (see 
tig. 33). When 
in use the nar- 
row apex is 
gilaced in the 
axilla, and then 
riB. oA 3iiuuiu>trB Lusiuuii. fixed by two 

tapes, passing in front of the chest and behind the 
back to the opposite shoulder, where they are tied ; 
the broad base is interposed between the chest wall 
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ind the elbow, and thus forma a pad for the arm ; it 
Wis maintained in position by tapes passing round the 
'■waist, and there tied. 

Fractured Shaft of the HnmeruB. 

Apparatus.~\. Three straight hollow splints. 2. 

[One L-shaped to reach from the axilla to the wrist. 
Rollers 2 inches wide, and 1 inch for the fingers, or 
Straps and bticklea. 4. Pads and wooL 5. Sling. 

broken below the attachment of the deltoid 
and coraco-brachialia muscles the displacement of the 
commonly prevented with ease; neither shoulder 
uor elbow-joint need be fixed, and it ia not necessary 
to apply the Bplints so tightly as to cause impediment 
to the venous circulation. If, however, the pectoral 
muscles or deltoid be connected with the lower frag- 
ment, the displacement is sometimes obstinate ; in 
such cases it is necessary to buckle the splints tightly. 
For this to be safely done, the fingers and hand must 
be previously bandaged to prevent cedema ; with this 
addition, the method of treatment is the same in both 
varieties of fracture. 

Step 1. Select the sphnts; they should he hollowed; 
'of wood, perforated sheet zinc, or wire gauze, about 2 
'inches broad, lightly padded, and provided with straps 
and buckles. 

The external one reaches from the acromion to the 
outer condyle ; the inner L-shaped one from the axilla 
to the wrist ; a third shorter one is placed behind the 
arm, and if there is much projection forwards of the 
lower fragment, a fourth very short one is added in 
&ont. The patient should sit on a chair while the 
ipparatua ia being put on. 



52 



FRACTURES. 



Step 2, The fingers aud thumb are bandaged, a 
little wool being placed in tbe palm of the band ; the 
L-shaped splint, properly padded, eapeciaDy at the 
upper end, which muat not press up the armpit, is 
then applied along tbe inner surface of the arm and 
forearm, and maintained in position by an assistant, 
while a roller is applied round the hand and wrist, and 
up the forearm over the splint to the elbow, round which 
it is carried several times before being made fast. 

The fingers need not be bandaged when the frag- 
menffl can be kept in position without much pressure. 
Step 3. An assistant grasping the elbow in one 
hand, pnlls down the lower fragment, while he steadies 
the shoulder with the other. The displacement thus 
reduced, the surgeon applies the remaining splints, 
taking care that the inside 
splint does not reach too 
high into the axilla, lest it 
compress the axillary vein. 
In simple cases tbe 
splints should be drawn 
close by straps and buckles ; 
where the muscles are 
powerful, a roller should be 
wound round the splints 
instead of straps. 

Step 4. A 2-inch wide 
roller is fastened to the 
arm above the elbow, and 
then carried round the trunk to the arm again, to 
steady the limb against the body. 

Step 5. The hand and wrist are supported by a. 
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aling over the ehouldera, the elbow being allowed 
to hang (see fig. 34). 

This apparatus is worn three weeks, when the ban- 
dages are removed, and the splints applied less tightly 
than before. The inner L-shaped one may be replaced 
by a atraight one reaching from the asilla to the inner 
Condyle. All may be substituted by a sheath of gutta- 
[^ercha moulded to the arm frum the acromion to the 
elbow, and buckled on to the limb. The arm must be 
supported by spUnta of some kind for five weeks, but 
passive motion of the elbow and wriat should be adopted 
after the third week. The wrist eapeoially should be 
set at liberty as soon as possible. In treating this 
fracture great care is necessary that the fragments be 
kept steadily in accurate position, as the humerus is 
prone to remain uQ-united for many montbB. 

Fracture of the Anatomical or Surgical Naok 
of the HumeruB, of the Gs-eat Ttiherosky, and of the 
Heck of the Scapula. These fractures are similarly 
'treated. 

A- fiy the sltovlder cap. Apparatm. — 1, Paper for 
{lattem. 2. Gutta-percha, leather, or mill-board. 3. 
Pads. A soft thin pad, 10 inches long, 5 inches wide 
^a treble fold of thick flannel or blanket answers very 

til), is wanted to hne the azilla. If the cap is 
of leather or gutta-percha, a lining of wash-leather 
should be added after the splint is made, i. Rollers, 

inches and 1 inch wide for the fingers, 5. Scissors 

id pins. 6, A tray, and a kettle of hot water. 7. A 
'el, and basin of cold wate^r. 8. Sling. 9. Cotton 

Step 1. If leather is used, cut out a paper pattern 
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of the sfdint on the limb to be fitted. The pattern 

should reach along the clavicle to the root of the 

neck, and over the scapula to its posterior border, and 

be continued doim the arm to the elbow, tapering an 

it goes, but having ita anterior and posterior margins 

meeting at the inner side of the arm to gire the 

splint a good gTa£p of the limb. The end should be 

left long enough to turn a couple of inches round the 

point of the elbow (see fig. 35). A notch must be 

cut at the upper end of the paper pattern &om the 

point of the shoulder to the root of the neck to make 

it fit on the shoulder between the 

^^^rfk claviclo and the spine of the scapula, 

^^^^K T^o other notches must be cut 

^^^^^ opposite the folds of the armpit in 

^H ^ ^ front and behind to let the splint 

^^K ^ clip round the arm. These notches 

^^JL^ should be repeated in leather, if 

^f that is used, and tho sides of the 

^ — -- notch above the shoulder must be 

Fif. 3.':-ci.i' [.ir stitched together when the leather 

fractuTp InJJir the , j. ilt ■. » 

shotudsr. bas set. rjotclies are unuecessaiy 

in giitta-percha, as that can be 
moulded on without them ; and for this reason the 
cap is much more eerviceable when made of that 
material. The gutta-percha must be softened in the 
manner described iu making the splint for the elbow 
at page 48 ; then accurately adjusted to the shoulder 
as high as tho iwot of the neck, and to the arm at 
tho axilla, and, lastly, turned under the point of the 
elbow a couple of inches (see fig. 35), while the fore- 
arm is well raised across tho chest. 
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When set, the eplint must bo removed that it may- 
be trimmed and lined with wash leather. If of gutta- 
percha, it miiBt be perforated with small holes ; if of 
leather, the notch at the shoulder muBt be stitohed 
together. Next prepare a soft thin pad, 5 or 6 inches 
broad, and 8 or 10 inches long, 
to fill the asilla. 

Step 2. Bandage the fingers 
and thumb separately, then, 
putting a httle wool in the 
palm smd round the wrist, 
bandage the hand and fore- 
arm as far as the elbow, where 
the bandage is fastened, 

St«p 3. Apply the splint. 
First get on the cap, drawing 
the fractured bone into poai- FfB. n 
tion ; then put the soft pad u 
the asilla (if the armpit is 

very hollow, fill it out with cotton wool), and bend 
the elbow till the hand lies on the breast of the op- 
posite side. Then, while an assistant holds the limb 
and apparatus iu position, fasten them all in place 
by continuing the roller of the forearm in figures of 8 
round the elbow until the splint is well fixed to it; and 
carry the roller up the arm by reverses to the axilla. 

Step i. A little wool or piece of flannel having been 
placed in the opposite armpit to prevent chafing, a 
Bpica for the shoulder is then applied (see page 17), 
but beginning at the root of the neck and working 
downwards to the point of the shoulder. 

Careful extension is continued by the assistant all 
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the time this bandtige is being put on, until the bead 
of the bone is well drawn into the cap. 

Step 5, The arm is drawo to the side, and the fore- 
arm fixed against the chest by a roller earned round 
the arm and trunk and over the shoulder (see fig. 36). 

After three weeks the forearm may be released, hut 
the cap and axillary pad must be continued to be worn 
two or three weeks longer while the arm is well drawn 
to the aide, and the wrist carried in a sling. 

B, By simply confining tJi€ limb to tin side. 

For impacted fracture of the neck occurring 
people, a small pad may be placed between the ch( 
and the arm, which is then well drawn to the side 
and fixed by a bandage to the trunk, while the wrist 
is supported in a sling. Evaporating lotions 
applied to the exposed shoulder while the swelling, 
pain remain ; when these are gone, a starch banc 
may be used until consolidation has formed. 

In young children fractwre about the head of 
bone may be at once treated by applying a light, 
starched bandage (see page 87). 

Praoture of the great Tuberosity of the humerus 
is difficult to treat, on accojint of the tuberosity being 
carried backwarda^by the niuaclea and of the humerus 
being rotated forwards. Hones the parts must 
braced together with a firm cap of gutta-pei 
moulded on to the shoulder while soft, and while 
fractured parts are held in apposition, which may bo 
done by the fingers, or by putting on a wet roller 
firmly over the splint aa a shoulder spica until it is 

When the splint is hard the bandage may 
taken ofi^ and the splint removed and finished 
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mfoT application. In doing ihm, the steps are the Bame 
■ as for iracture of the surgical neck of the humerus, 
I and the necessity for fixing the arm well to the side 
I of the body is as great as in that fracture. 

Fractura of the Acromion is treated ¥ery much 

fliie fracture of the clavicle, that i^, the arm is well 

r raised by a sling under the elbow, and then fastened 

to the side. It is not uecessary to fill the axilla with 

a pad, as in fracture of the clavicle, for in this case the 

shoulder is not drawn inwards. 

Fracture of the Cla,viole.—A}>paratus. — 1. Axil- 
lary pad. 2. Roller, 3 inches wide. 3. Sling. 4. 
. Wool. 5, Pins, or needle and thread. 

Fractures of the clavicle nearly always leave some 
deformity after union ; this is best minimised by keeping 
the patient on his back on a flat couch mth the head 
alone raised by a cushion, and the ai'm fixed to the 
aide until union has taken place. As most persona 
■will not submit to a fortnight's or three weeks' con- 
■finement in bed for this accident, the fragments must 
ibe kept in position as nearly as possible fay apparatus 
^hile the patient goes about. 

The displacement of the outer fragment is inwards, 
Aaumwwds, and forwards. Many varieties of apparatus 
ire employed to prevent this displacement during 
mion ; the following mode is perhaps as effectual as 
uy other in accomplishing this object. 

Step 1. Fix in the arm-pit a firm wedge-shaped pad 

if bedtick filled with chaff; 5 inches broad, 6 inches 

, and 1^ or 3 inches thick at the thick end, or 

, big enough to iill the axilla and throw out the 

s without compressing the axillary vein, hence 
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the thickness varies with the hollowneas of the arm- 
pit (aee fig. 37). A band and buclde are atitohed to the 
thick end, which is uppermost. When in use, this 
band is passed over the oppo- 
site shoulder and keeps the 
pad in place. A little wool 
should be put under the band, 
where it crosaea the root of 
the neck, to prevent chafing. 

Step 2. The elbow is ele- 
vated by an assistant, who 
keeps the arm upright, and 
lays the fingers on the breast 
, bone. A roller, attached to 
the arm by a couple of turns, 
is carried behind the ba.ok 
r the arm above the elbow, 
drawing that close to the side. 

Step 3. To anpport the elbow, the longest border 
or base of a three-cornered handkerchief is carried 
under it, one end passes in front, the other behind 
the body ; both are then drawn tightly and crossed 
over the opposite ahonlder, where one end is taken 
under the axilla, protected by a pad of wool, and the 
two are tied in fi-ont. In giving this direction the 
ring-pads shown in the figures are supposed not to be 
at hand. Lastly, the loose comer at the wrist is folded 
neatly and pinned up (see fig. 38). 

Thia apparatua must be watched from time to time, 
and re-adjusted if any part alipa. The sling and pad 
are to be worn for four weeks. 

Union sometimes takes place in three weeks or less; 
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in which case the pad may be removed so much the 
earlier ; but a shug ahould be worn for a fortnight 
after the bandage and pad 
are laid aside. In children 
the pad must be very miioli 
thinner and ahorter than that 
described ; the sling should 
bo replaced by a bandage car- 
ried altemfttely round the 
body, and over the opposite 
shoulder. After it is put on 
the turns should be well 
stitched tc^ther and spread 
with stiif starch. In ban- 
daging cluldreu, great care must be taken to protect 1 
with wool the parts likely to be chafed. 

The American surgeons have a very good plai 
attaching the sling to the sound shoulder. Instead of ^ 
carrying the ends of the sling round the sound shoulder 
and under the axilla, they pass over the shoulder a 
loose but well-stufl'ed collar or ring-pad (see fig. 37), 
to which they fasten the ends of the sling in front and 
behind ; this prevents all cutting or chafing under the 1 
armpit, and distributes the strain evenly. 

Sayre's Method. — Sayre, of New York, reoommends 1 
a mode which is frequently adopted in University 1 
College Hospital : — 

Step 1. A small folded compress is passed up the 1 
armpit to fill the axilla. 

Step 3, One end of ii strip of stout plaster 4 inches 1 
wide, and long enough to wrap round both trunk and I 
arm, is looped round the arm, plnater side outwards, 
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and nude bst bj MtUblng the end down behind the 
limlk The plaster is then heated by running a. hot 
iwfm, or can of hot vater, akxig the back of the strip ; 
and, while the aim is drawn downvards, the plaster is 
carried oloeel; behind the tmnk and over the arm to the 
back again, where this second end may be nlso secured 
by a stitch. This holds the aim closely to the tnmk. 

Step 3. A second strip of pl.ister, of width and 
length equal to the first, ia fiied by one eud to the 
acromion process on tbe sound sid& It is then 
brought down across the back to the elbow, whence 
it is drawn tightly upwards across the front of the 
chest over the arm to the sound acromion again, thus 
filing the injured ami and thrusting iipwards the 
shoulder. To make them fost, the ends of this strip 
should be sewed K^ther. 

Fiffure-ofS baadagi. — Many surgeons still employ 
a figure-of-S bandage carried under each armpit and 
crossed hehiud the back. Under any circumstances 
this plan is irksome to the patient, but is least 
so if two silk handkerchiefs \>e substituted for the 
bandage, one being passed round each shoulder and 
the ends of both braced tightly together l>ehind the 
back. A little wadding should be rolled up in the 
centre of each silk handkerchief, to prevent the arm- 
pit being gulled. The wedge-shaped pad may be dis- 
pensed with if the shoulders ore braced back, but the 
elbow must still be raised and drawn to the side. 



LOWER EXTREMITY. 

A raptured tendo Aohillis is treated by extend- 

ingjthe foot and flexing the knee ; for this purpose the 
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patient wears a. higb-beeled elipper. A band is sewn 
to the hee], drawn tight, and fastened to a buckle 
and strap round the thigh, jaat above the knee. Tbe 
patient should not walk for a month unless he will use 
joden leg on which he can kneel, with the knee bent 

Separation of the Epiphysia of the Caloaneum, 
whieh sometimes occurs instead of rupture of the 
tendo AchilliB, is treated in the same way. 

A more secure method of maintaining est«nston of 
bot is to apply a narrow, straight, well-padded 
splint, along the shin to the toes, and to baudage the 
leg and foot firmly to it, 

Fraoture of the Fibvla.—Bupiit/tren'a SpHnf. — 
When the fibida only is broken, it may be treated in 
Heveral ways ; this, however, is the common plan : — 

Apparatus. — 1. Straight wooden splint. 2. Fadand 
■wool. 3. A roller. 4. Pins. 

Step 1. The splint should be about 3 inches broad, I 
and long enough to roach from the head of the tibia 
to 4 inches beyond the sole of the foot. A notch IJ 
: 2 inches deep ia cut at the lower end of the splint 
I which to catch the bandage. The splint is then 
padded, care being taken that the padding is sufficiently 
thick to prevent galling at the npper end ngainst tha 
inner tuberosity of the tibia, and also that it becomes 
thicker as it descends along tbe leg, for that part to rest 
easily against the splint j lastly, the pad should end in a 
thick boss or projection opposite the internal malleolus, 
beyond which it should not reach. Jest it interfere with 
the rotation and adduction of the foot inwards. 

Step 2. The splint, when thus prepared, is applied 
along the inner side of the leg, care being taken i 
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9 that the intemAl maUeolus is against the 
middle of the aplint and not allowed 
by the assistant to slip towards the 
anterior or posterior border. 

Step 3. A yxiller is then carried round 
the limb and splint, beginning below 
the knee and couttnuing in eimpla 
spirals for three or four turns, when 
it is fastened and cut o£ 

Step 4. A light layer of wool is 

wrapped round the outside of the aokl^ 

heel, and back of the foot. Tbeu 

a roller, beginning at the splint, passes 

outwards in front of the ankle over 

tlie e sternal malleolus, behind the 

heel to the splint ; then over the ankle 

to the outer margin of the foot, nest 

under the sole through the notch of 

the splint to the front of the ankle 

joint again, where it repeats the same 

iren-sEpiinrfpr couTso three or four times. Each tuni 

Ktaiiar " ' must be tightly applied and made to 

draw the foot well inwards to the 

splint, and in doing so to tilt outwards the broken 

part of the fibula (see fig. 39). 

This splint is cumbersome, hence is by some sur- 
geons replaced by a light starch or gum casing for the 
foot and leg, leaving the knee frea Croft's plaster of 
Paris splints are well suited for this and the next 
fracture, see p. 95, 

Fractures of the Tibia with or without breakage 
of the fibula, and fractures at the ankle joint. 
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I These fracturea are often, from their obliquity, difB- 
I cult to keep in good position ; in suoh cases Mclntyre'a 
I Splint (fig. 40) is very generally used in the early 
I part of the treatment. For this splint the following 
ttcpparatiU! is required : — 1. Mclntyre's splint 3. Pads 
I- for the double incline plane and foot^piece. 3. Sock 
I of flannel for the foot. 4. Kollers, 3 inches wide. 5. 
I Wool, pins, needle and thread, strapping plaster. 6a. A 
I aling cradle ; or, 66. Board, block, gimlet, screws and 
I.Bcrew-di'iver. 

I The Molntyre'a Splint may be used either bent or 
I rtraight ; in whichever position of the knee most re- 
i laxes the tension of the muscles on the Jragmenta. As 
I a genera! rule the straight position is best if thefi'acture 
lis high up, and the bent oue when the bonea are 
r broken near the ankle joint. 

I Step I. A splint of suitable length is selected, by 
[ measuring the sound leg. It should be no wider than 
I the limb. The joint of the splint should be put behind 
I the knee, and space he left beyond the foot for the foot- 
I piece to slide along the slots when extension is made. 
The splint is next padded, the hollow where the 
lower part of the calf and small of the leg will come 
being well filled, that the leg may be thoroughly sup- 
ported ; but the space behind the heel and tenda 
Aehillia must be left quite clear. A small pad la 
then fastened by a strip of strapping or by needle and 
thread to the foot-piece. 

Step 2. The limb having been first cleaned and 
dried, the foot and ankle are wrapped in an even 
layer of cotton wool. A sock or boot made of 
flannel is neit put on the foot. This may be readily 
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extemporised by cutting off the foot of an angoU | 
itooking, slitting it up along the bnck to the toes, and 
sewing on to the sole, one inch in front of the heel, the 
middle of apiece of tape i inch wide and 18 inches long. 
The foot is then wrapped in the sock, the edges of which 
are drawn together by a needle and thread, care being 
taken that tbe sock fits closely round the aukle and 
hiiek of the foot. A little wool having been wrapped 
round the knee, the limb is next raised while the 
splint is placed under it; the screw is turned until the 
inclined planes are at aa angle suited for the main- 
tenance of the fragments in position, and the foot- 
piece is pushed up to the foot with its screw-pin loose, 
that it may be adjusted to the amount of fleiioii or ex- 
tension uecsHsary for the foot ; this being aacertamed, 
the screw is tightened to keep it bo while the foot is 
fastened to the foot-piece. For this the strings of the 
sock are brought over the top of the foot-piece, and 
drawn tight before tying them. 

The position of the heel is very important It 
should not sink below the splint, or it will rest on the 
bandage ; neither should it be drawn up too high, or 
the weight of the leg will hang on the sock, inatead of 
resting on the pad ; both frequent causes of pain at 
the heel. When the proper position is obtained, the 
strings are made fast to the pin behind the foot-piece, 
and the foot is steadied by two or three turns of a 
roller carried round it and the foot>pieoe (fig. 40). 

Step 3. The thigh is neit fastened to the thigh- 
piece by a roller carried from the top of the splint 
downwards along the thigh to the knee, or even below 
that joint if the fracture is near the ankle. 
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jing this the roller is passed inside the screw, 
pjlhould that be placed undemeEith the epiiiit, a^ in fig. 
1. 67, and uot at the aide as in fig, 40 — for tha 
¥ will be wonted free for further adjustment. 




Fig. 4a— Hfllatyte'i Spllat. 



Step i. All assistant graspa with both hands the 
fbot and foot-piece, and pulls them downwards until 
"the shortening is removed. While doing this, ho tilts 
the foot up or down as the surgeon finds neccBsary for 
adjusting the fragments ; the knee and the leg are also 
raised or lowered until a good position is attained. 
^e general mle is to keep the great toe and tha 
inner malleolus in a line with the inner border of 
the patella. This done, the surgeon tightens up the 
screw-pin of the foot-piece, and completes the attach- 
ment of the foot by continuing his roller with figures 
of 8 round the foot and ankle ; these turns should not 
however pass ahovo the fracture, and should be no 
more than sufficient to secure the position of the foot 
and of the lower fragments (see fig. 42). 

Step 5, The bandaging usually ceaaea here. If the 
limb swell, a separate roller may be carried along the 
leg to support tho muscles and restrain cedcma, other- 
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wise the leg is beat left bare, that the position of the 
fragments may be watched, and evaporating lotions 
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Step 6(1. Thia consists in slinging the limb, for 
which Salter's Cradle is very convenient (see fig. 41), 
or an ordinary bed cradle answers very well, from 
which the limb can be elung on pieces of bandage 
carried underneath the splint at the knee and ankle. 

66. Instead of elevating the limb by a sling, it is 
also customary to raise and fis: the splint on a blook 
(fig. 42), 6, 8, 10, or even 12 inches high, as may be 
necessary ; this block slides in a groove on a board 3 
feet square, put between the mattress and bedstead, to 
afford a firm support for the block. 

In ordinary cases the limb ia kept on the splint 
three weeks, until the irritation has subsided, and 
partial union is attained ; the splint may then be 



TRANSVERSE FEACTUEE. 


67 


replaced by a starch bandage, and the 


patient may 


aoon leave his bed. 
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Step 2. They should then bo secured by figures 
of 8 round the foot and aokle until the foot is firmly 
fixed in them. The baudage ehould then be fastened 
uff, and extension made by an assistant, who grasps 
the foot and ankle with both hands while the surgeon 
fiiea the splints to the limb above the fracture, begin- 




ning hia roller at the top just below the knee, and con- 
tinuing it downwards with spiral turns until the fracture 
is reached, above which point it should terminate (fig. 
44), When the apparatus has been applied, the limb 
may be either supported upright by sand-bags, or 
filung in a cradle for three weeks, after which time 
the splints are advantageously replaced by a. staroh 
bandage for three weeks more. 

For a method of applying plaster of Paris splints to 
recent fractures of the tibia, see page 95. 

Flexing the Leg for Fracture of tJte Tibia. — Some- 
times, when there is nousual difficulty in preventing 
displacement of the fragments while the limb is nearly 
straight, the bonos can be readily kept in position if 
the patient lie on the same side as that of the injured 
limb and the knee be well flexed. For such cases 
these splints are very suitable ; they should be i^ 
plied after the limb has been bent and the fragmentB 
brought into apposition. When the splints have been 
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put ou, a roller may be carried round the leg aud 
thigh to keep the knee in its bent position. 

Tlie Hiirseshoe Anterior Splint may be used when 
there is much, displacement of the foot backwards, 
which cannot be overcome by aoBpending the limb by 
JJiB foot. 

Apparatus. — ]. Straight wooden splint of the shape 
described below. 2. Pad. 3. Roller, 25 inches wide. 
Two handkerchiefs. 5. Cotton wool. 6. Two 
strips of plaster. 7. Pins, needle, and thread. 

Step 1. The splint is 3 inches wide at the top, 
and, tapering slightly, reaches from the tubercle of ' 
the tibia to the front of the ankle, where it widens 
i^ain rapidly, and bifurcates into two horns, 6 inchea 
long ; if hollowed it sits better on the leg. Two 
holes, \ an inch wide, are made at the upper end 
of the splint (see tig. 45). The pad should be 
made thicker at the sides tban in the middle (and 
moat thick on the inside), to preserve the edge of 
the tibia from pressure. The pad should also be 
considerably thicker at the lower part, that the splint 
may rest evenly on the anterior surface of the limb. 
The pad and splint are fastened together by strips of ' 
plaster. 

I. The splint, thus prepared, is laid along the 
front of the leg, while an assistant maintains the foot 
in good position, 

3. A folded handkerchief is next passed round 
the back of the limb at the top of the splint, and the 
ends, brought through the ho'lea, are tied in front. 

Step 4. A roller is applied from above downwards, 
fastened off at the ankle. 
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Step 5. A 'bird's neat' pad of cotton wool is laid 
under the point of the heel, A folded handkerchief 
ia nest carried beneath the heel and wool, one end 
being brought up on each side of the foot, when a 
turn ia taken round the horn of the splint, and both 
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ends knotted together oyer the foot {see fig. 46). It 
is a good plan to nip up a amall fold of the handker- 
chief, before and behind the heel, with a needle and 
thread- 
Fracture of the Patella, — When this bone is 
broken there is uaually much awelling from effuaion 
into the knee-joint ; while this is present, rest, with 
cold lotions, and elevation of the foot, arc generally 
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tjonsidered necessary. When the effuBion has sub- 
Bided, the upper fragment must be brought down to 
the lower one, by some means like the following. 

Apparatm. — 1. Straight wooden splint with ft foot- 
pieoe. 2. Pads. 3. Diachylon plaster, 4. Roller. 
6, Lint and wool, pins. 6. Two hooka or screwa, 
gimlet, and surew-driver. 

Step 1. The splint ie first fitted ; it should reach 
fc»m the buttock to the heel, at which point a foot- 
piece rises for the foot to rest against ; at the back of 
the splint a line should be majkcd 3 inches above, and 
another 3 inches below the knee-cap, into which a 
etout screw or hook is inserted before the splint is put 
on. It is then well padded, to support the ham and leg, 
while the heel is left free, and a pad is put between the 
sole and the foot-piece. A firm crescent-shaped pad is 
prepared to ait like a saddle above the upper fi-agment. 

Step 2. The limb is laid on the splint, while an 
sssistant draws the patella as nearly as possible iuto 
its place j the surgeon lays the creacentic pad on the 
thigh above the patella. He neit takes a strap of 
plaster 2 inches broad imd 20 long, warms it, and lays 
the middle across the compress, drawing each end first 
iKghtly round the limb, and then downwards aud for- 
wards in a figure of 8 ; a similar strap is fixed below 
the lower fragment The knee, shin, ankle, and foot 
«re then protected by a layer of cotton wool, and the 
iaging begins. 

top 3. The roller first fastens the foot against the 
foot-piece by figures of 8, then passes up the leg by 
tererses until it arrives opposite to the lower hook, 
where it is fastened. 
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Step 4, A second roller is then beguii at the top of 
the thigh and brought down the limb till it reaches 
the compress above the patella ; irom this point it 
passes below the lower screw at the back of the splint 
and makes one circular turn round the leg ; the roller 
is then taken upwards ticross the compress (as shown 
in fig. 47) to the upper screw, where it also makes a 
circular turn ; having done this it again descends to 
reach the lower screw, and is returned as before. 
Each of these turns should be drawn tightly to bring 
the upper fragment as near the lower one as possible ; 




when this is dona the bandage is completed over the 
knee hy figures of 8. It suffices to fix the lower frag- 
ment, which cannot be drawn up to meet the upper 
one ; the latter must deacend to it. 

Step 5, The limb is lastly put into position by 
elevating the heel and by raising the body with pillows 
till it is in a half-sitting position. 

The patient wears this splint for four weeks, during 
the first fortnight of which the bandage should be per- 
aeveringly re-applied every three or four days until 
the upper fragment is brought into apposition with 
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the lower one. After four weeks the splint may be 
cbangod for a light starch or gutta-percha case, to be 
worn for sis weeks more, and then replaced by a back 
Bplint of leather and knoc-cap, that must not bo laid 
aside for another period of four weeks. 

If the patient can be persuaded not to bend his 
knee for six months, the union of the fragments 
will be lesB likoly to yield afterwards. He ahouid be 
also warned that much stiffiiGsa will result from the 
long-fised position necessary to procure good union 
between the fragments : but the atiffneBS wiU all pass 
away in tune, notwithstanding the loug-enforced 
rigidity. 

Anotlier Plan of treating fra-dnred Knee-cap consists 
in applying a meUsfarchttl apparattis as early as poa- 
aible after the accident. Apparatus. — 1. Sheet of 
millboard. 2. Rollers. 3. Cotton wool 4. A hasin of 
freshly-scalded starch. 5. Lint and strip of plaster. 

While the apparatus is being put on, the knee must 
be kept perfectly straight. 

Step 1. Prepare two pasteboard splints, to reach from 
just below the groin to within 3 inches of the ankle 
joint, wide enough to nearly enclose the limb, leaving 
an interval of 2 or 3 inches between the edges in front. 

ytep 2. Envelop the limb in a thick, even layer of 
cotton wool. If there be much difficulty in maintain- 
ing the fragments in good apposition, place a small 
pad of lint above the upper one, and fis it by a strip 
■of plaster, carried in a figure of 8 underneath the 
knee to the front of the leg. 

Step 3. Next bandage the foot and ankle ; apply the 
vplints prepared as directed bX page 87, and carry a 
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roller, well starched &s it is laid on, from the ankle to 
the groin ; care should be taken to cover in the knee 
well by figures of S, arranged to fii the tipper 
fragment securely. 

Step 4. After applying one or two more layers of 
starched banda^, put the limb into position by miaing 
the heel till the starch is dried. 

If the case, when dry, is at all loose, it should be 
cut open. When the position of the fragments has 
been ascertained to be satiBfaotory, the edges of the 
case must be pared where they overlap and re-adjasted 
by a tightly-applied bandage. 

The patient may get about on crutches in eight or 
ten days' time. 

Fracture of the Shaft of the Thigli-bone.— 
T}ie long Splint. Apparatus. — 1. A wooden splint. 

2. Rollers, 3 inches wide (one of 6 inches wide). 

3. Perineal band, 4. Strapping, needle, thread, and 
pins. 5. Pad and wool. 

The splint for an adult should he 2J or 3 inches 
wide, and long enough to reach from the nipple to 6 
inches beyond the heel ; two round holes, of |- inch 
diameter, are cut at its upper end, and at the lower 
end two notches 2 inches deep. 

Lislon's Mode of applying the Long Spliftt. — Step 1. 
The limb is first washed with soap and water, well 
dried, aud afterwards dusted with starch powder, 
especially at the perinsaum. 

Step 2. The end of a roller is split for a few inches, 
and tied in the holes at the upper end of the splint. 
The roller itself is carried down the inside of the 
splint and attached temporarily to the notches at the 
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Jother eud ; a pad is then fastened on, by drawing tho 
margius together with needle and thread across the 
■■outside of the splintj or by tying strips of bandage 
I round the pad and splint at short distances. 

Step 3. Prepare the perinea! baud. This consists 
Kof a silk handkerchief or napkin folded into a fiat 
I ribbon, 1 inch wide and covered for about 1 foot of its 
r lengtb with oiled silk. A piece of smooth brown 
I paper, 1 foot long and 4 inches wide, folded into a 
I ribbon I inch wide, makes an excellent foundation for 
I the silk handkerchief to be folded uix>u. A band 
I thus prepared is too stiff to become a cord after it baa 
■orn a few days, which a simple handkerchief is 
f apt to do. One end of the band is passed in front of 
I the groin, and one behind the buttock, great care 
I being taken that it presses on the tuber ischii in the 
um, and not between that point and the leaser 
I trochanter. 

Step 4. The ankle and back of the foot are wrapped 

in a layer of cotton wool, and the splint applied along 

the outside of the body. The ends of the perineal 

[ band are drawn separately through the holes in the 

I Bplint, aud left loose. The bandage which was fastened 

Lto the splint is now released &om the notch; and, 

Ltaking with it the end of the pad, is carried imder 

e sole, then in front of the ankle to the splint, and 

ijehind the log round the internal malleolus to the 

ront again. Here it crosses outwards and goes thence 

Jirough the lower notch of the splint to tho inside of 

tthe foot again. This figure of 8 is carried four times 

r the dorsum of tho foot, twice through each notch 

rf the splint, and is made fast by a pin or a stitch. In 
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doing this, care must be token to keep tbe leg and 
splint parallel, and that the splint does not ride oTer 
the back of the foot ; the external malleolus should 
be midway between the marging of the splint ; more- 
over, the bandage must fit firmly round the ankle and 
splint, spreading OTer the dorsum no more than can 
be helped, to avoid straining the front of the ankle. 
(Means for more effectuaUy preventing this strain will 
be afterwards detailed, on p. 77). All being ready for 
extension, an assistant, grasping the leg and splint 
above the ankle, puUs out the shortening till the 
broken bone is in a good position, while the surgeon 
tightens the perineal baud, and makes tbe ends fast 
in a knot. 

Step 5. The surgeon returns to the foot of the 
patient, and having laid some cotton wool along the 
shin and ronnd the knee, continues the bandage. 
This is carried up the leg and over the knee by re- 
verses aud figures of S, as high as the seat of fractiu-e. 
It is customary to carry the bandage up the thigh ; 
but this addition is not an essential part of the 
apparatus, which is simply to keep up the extension 
in the direction of the axis of the limb. A bandE^ 
conceals the limb and the position of the broken ends 
of the bone ; but it steadies the thigh and confines 
the muscles, thereby often preventing pain. 

Step 6. First protecting the bony parts with cotton 
wool, the muscles about the hip are confined by & 
gpica carried round the body and the splint, not 
merely a simple figure of 8 as depicted in figure 50, 
but a series of overlapping turns which ascend and 
cover in the hips well Afterwards the upper end of 
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the splint is drawn close to the body by a few tuma of 
a broad roller carried round the dieat (not the waiat) 
from above downwards (see fig. 50). ■ 

The perineal band niuat be changed whenever it gets 
Boiled, and the skin washed before a clean one is 
applied. After the first few days the band need not 
be very tight; it auffioes if not slack or loose. Mr. 
Coxeter makes india-rubber tubes in the shape of a 
perineal band ; these are filled with water when in 

e (aee fiir. +8). 
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Stirrup txtenmn is a mode of relieving the strain on 
ibe front of the ankle, caused by the pressure of the 
roller which affixes the splint to it A 3-ineh wide 
roller or bit of wood of the same breadth is laid against 
the sole of the foot, and a stout india-rubber ring 
2 inches in diameter is slipped over it. A piece of 
rtrnpping plaster, 2J- feet long and 2 inches wide, is 
passed half-way through the ring, and fixed securely to 
the bandage or bit of wood forming the bar of the 
stirrup, after which the ends of the plaster are carried 
np the 1^ on each aide. The plaster is kept in place 
a second strip laid on in spirals up the limb as 
fig, 49, and the india-rubber rmg is hitched against 

hook at the end of the apliut By this means the 
is transferred to the leg, and the ankle is left 



free. It is perfectly aaooeaafal, vad wry easy to the 
patient 




Mr. BuckBton Brown baa improved the mode of 
attacliing the elastic ring to the foot of the long splint ; 
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t hook passiDg through a small bracket, a 
I having a nut with a screw-thread, in which tlie end of 
I the hook runs. Hixik and bracket 
I are faateced to a block of wood, whii 
I in its turn, ctm be screwed to the e 
f of the splint. By drawing the hook ' .lll'i 

downwards and tightening the nut the 

proper amount of yielding strain am 

be obtained (see fig, 51). There arc 

Beveml other ways of maiotainiug a 

oontinnons but shghtly yielding strain 

on the muBcles of the thigh. 

The long splint is to be worn cor 

tinuously for six weeks ; or, what i 

"better, after the first three weekw i 

■Inay be replaced by a starch bandaj^i , 

and the patient allowed to get abun 

on crutches with his leg slung from h 

neck. 

The Scotch method of applying the 

Long Splint — -A^^xiratus. — 1. A long 

splint as already described on page 74. 
sheet of millboard for short 

aplints. 3. A sheet or tablecloth. 4. 

Two large-sized handkerchiefs or slings, 5. Cotton 

-wool, oiled silk, and bandage. 6, One dozen stout 

oaipet pins. 

Step 1. Prepare two pasteboard or thin wooden 

iBplints, one to reach from the trochanter major to the 

fixtemal condyle, the other to extend from the inner 

Bide of ttie groiu to the internal condyle ; pad t 
5)lints lightly with cotton wool. If required, 



ll 1 



thigh en 
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nut anterior splint may be nddcd, aa e 




Step 2. Fold the sheet so that it will eitend from 
the heel to the crest of the hip, and wrap it round the 
lon2 splint, iBaving unwrapped only sufficient to envelop 
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Step 3. Next place a folded handkerchief round 
ithe back of the leg above the ankle, and cross the 
.pnds over the foot. Another handkerchief should be 
Applied as a perineal band (aee page 75). 

Step 4. While one assistant bolda the ends of the 
perineal baud, another grasps the leg above the ankle 
and extends the limb. The surgeon then applies the 
short thigh splints, and firmlj secures them by loops 
of bandage. 

Step 5. He next adjusts the long splint to the outer 
flide of the limb, passing the free portion of the sheet 
under the ankle, leg, and thigh, and folding down the 
upper border of the sheet sufficiently to allow it to fit 
«venly at the perinaium and over the groin in front. 
The ends of the perineal band are then passed through 
holes in the splint and tied firmlj together, and 
ibe ends of the lower handkerchief are also fastened, 

! tying them over the notch, below the foot. Thus 

:tension is maintained. 

Step 6. Having protected tbe point of the heel with 
& ' bird's-neat ' of cotton woo), the surgeon draws the 
sheet smoothly and evenly over the front of the limb, 
■and fastens it by carpet pins along the anterior edge of 
the spUnt 

Step 7, Finally, the upper end of the splint is main- 
tained in position by a few turns of a chest roller. 

In children fractures of the femur (and oftentimes 
iip disease) are best treated by Hamilton's splint 
(see fig. 54). 

side splints connected by a crosH-piece at the 
rer ends, long enough to reach upwards, nearly to 

le armpits, but separated a little more widely below 
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than above, to reoclor the perinfeum more oocesBtble, 
are laid ou each side of the body. Strips of millboard 
a» laid round the broken thigh, and the injured 
liiub is firmly bandaged to the splint. The coaptation 
splints, the trunk, and the sound limb are oil made 
fast by strips of stout plaster. Counter-estenaion is 
Boldom needed in children, because the periosteum is 
rarely torn through. But if there be much shortening, 
It periiiLvd Iwuid cim be added. It ia nevertheless 








troublesome, aa it ia constantly soiled. A child so 
fixed can be lifted from the bed or turned over nitbout 
risk of displacing the broken ends of the bone. 

Continuous Extension with the Iiimb flexed.— 
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The mnscles attached to the upper end of the femur 
sometimes cause so much flaxion and rotation out- 
wards of the upper fragment that union of the bones 

such a position produces a result which is illustrated 

r fig. 5a, drawn from a preparation in the museum 

Uniyersitj College. 

This crooked union is presented hy bending the 

,igh and relaxing the muBcles of the hip. This 
ibject is accomplished by using the double incline 
'anes, as shown in tigs. 56 and 57. 

The limh is raised over a wooden frame ahou. 

inches broad, with a double slope high enough at 




Pit'. .^6.— Double IticlLne planes. 

he apes for the leg and foot to hang unsupported 
bwn the fiirther side (fig. 56). It is well padded 
lefore being applied, and the leg and thigh are scoured 
D it by a roller passed round the limb and plane, A 
letter mode of steadying the limb is to fix a trough of 
ntta-peroha while the limb lies on the plane. When 
e trough is set, it is screwed down to the wood at 
ne or two points. 
Slinging the double incline planes was practised 
many years ago by Mayor of Lausanne, and has been 
improved by Nathan R. Smith and Hodgen of America. 
an apparatus very easy for the patient, and 



84 



FRACTURES. 



particularly well suited for compound fractures of ihe 
thigh, for fractures near the trochanters that require 
a flexed position, or for fractures of the neck of the 
femur where the patient's feebleness does not permit 
the constraint of the long spHnt 

Apparatus for HodgerCs Method, — 1. A bent wire 
frame (see fig. 57) with a separate foot-piece. 2. Two 




Fig. 57. —Double incline plane, slung. 

pulleys, a rope with tent stretchers passing up to 
hooks in the ceiling, or to some suitable support. 3. 
One long and one short soft pad. 4. Strapping 
plaster, and some ends of bandage. 
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;ep 1. The limb ia waahed and dried, and the 
short pad fitted to the foot-piece, which is fnmiahed 
with some hooks at its lower surface, where ends of 
baudoge or tape can be fastened, for fixing it to the 
frame. The frame is next prepared by passing 
strips of bandage across it from side to side at short 
intervals, to maie a support on which the limb is 
laid ; if there is no wound, a soft pad may bo pnt on 
the frame first, but if one be present, the limb should 
rest immediately on the strips of bandage, which can 
be changed whenever soiled, and replaced by clean ones 
■without diatui'bing the limb. These strips should be 
tacked on with a OGedlc and thread, bo that, when the 
limb ia placed on the apparatus, they can be shortened 
or lengthened till the leg beare evenly on them. 

Step 2. The foot-piece is adjusted and fastened to 
the foot by straps of plaster carried round it and up 
each aide of the leg, as was done for the stirrup es- 
tenaion in the 'long splint' (p. 77). 

Step 3. The limb is nest placed in the cradle formed 

r it, to the lower end of which the footr-piece is tied 
securely j the ropes are rove through the pulleys 
and tightened till the limb swings easily. The point 
of attachment of the ropes must not be just above the 
limb, but beyond it, that the leg may be drawn away 
from the body along its own axis. The weight of the 
.body makes counter-extension sufficient to remove all 
ahortening in a few days. 

Fracture of the shaft of the thigh bone in the adult 
fnay also be treated by simple extension, with a weight 

id pulley, as is described on the next page, for hip 
■disease or frnctiu'e occurring in yoimg children. It is a 
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good plan in most casea, to enclose the thigh within 
three or four short well-padded wooden splints, as they 
serve to maintain the ends of the bone in good poBition. 
GoQtinuouB Extension witb the Knee straight 
ia employed for fractures of the femur and in hip- 
disease. It is procured aa follows : A stirrup ia fastened 




to the leg in the way described at p. 77 ; to this a cord 
and weight are attached below the sole of the foot, and 
passed over a pulley fixed to a tripod frame (fig. 58), or 
any convenient object beyond the bed, in a line with 
the axis of the limb. The weight should balance the 
contraction of the muscles, and usually varies between 
2 and 6 lbs. A perineal band fastened behind the 
patient's head keeps the "body from following the limb. 
The weight may bs a common scale weight, or a hag 
with a hole at the bottom closed by a string, and 
filled with shot or sand, or a can with a tap at the 
bottom filled with water : these arraugementa allow 
increase or lessening of the weight, without slackening 
the cord and moving the limb. This apparatus re- 
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quires no bandages, which are di£Qcult to keep clean I 
in children, and exerts a veiy even and continuous I 
strain on the limh. 

The puUey-atand should be capable of being made 
taller or shorter, so that in coses of hip disease v 
fiexion, extension can be made while the thigh is still ] 
bent at the hip. By lowering the standard as the [ 
flexion gives way, the plane of extension can be slowly 
brought down to the plane in which the trunk lies. 
The trunk should always lie flat on the mattress, so | 
that the apinea of the lumbar vertebrEB are not arched | 
upwards. When they Bssume that position the pelvis 
is tilted forwards, and the plane along which e 
of tlie thigh is made Ib too near to the horizontal. 

The perineal hand may be often dispensed with, by 1 
laying the patient on a flat mattress and raising the 
foot of the bedstead a few inches higher than the 
head ; the body then sinks towards the head of the 
bed and resists the extension of the leg. 

Starch bandage. — The following mode of applyin 
the starch bandage and pasteboard splints may be I 
used in aU varieties of fracture ; the length < 
splints and the number of joints that should be ia- J 
eluded depend ou the bone that is broken. 

Some surgeons apply the starch apparatus J 
diately after the fracture has happened, others wait 1 
until partial union is procured and the irritability of 1 
the muscles and swelling of the limb have subsided. 

Apparatus. — 1. Sheets of bookbinder's millboard. 
2. RoUerB suitable for the siee of the limb. 3. Cotton | 
wool. 4. A basin of freshly scalded starch, 
long strip of plaster, to reach aa high aa the bandage 
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wiD extend up the limb. 6. If the fracture be receat, 
a wooden eplint will generally be necessary to keep up 
Bxteuaion whUe the starch is drying. 

As a general rule, the joint at the lower end of the 
fractured bone should always be fixed, and that at 
the upper end also, if the fracture is near that point. 
For an exanaple of the mode of fitting, let us suppose 
the femur to be brokeu between the middle and lower 
thirds aa in fig. 60. 

Step 1. The limb is first meaaured for the splints. 
The length from the top of the sacrum to the heel, 
from the tuber ischii to the inside of the foot, and 
from the iliac crest to the outside of the foot, should 
be taken, and three strips of millboard prepared of 
correapooding lengths ; the posterior one being i 




inches wide above and 3 inches, or, if the lim" 
small, 1| inches wide at the heel. The ioner and 
outer strips of similar width must be cut with side- 
pieces for the foot, and these side-pieces stop short of 
the roots of the toes. For a child's thigh, the foot 
need not be included ; it suffices for the splints to 
reach the small of the leg, though to prevent shorten- 
ing in an adult it ia usually necessary to include the 
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» whole limb. The splints ai'e reaiiiij tut, by first 
markiDg ou the sheet of millboard the required width 
and length of the strips, then bending the sheet over 
the edge of a table along these lines. The two lateral | 
splints may bo first taken from the sheet in one wide i 
strip, after allowing for the foot-piece; the two strips are ■ 
separated through a diagonal hue, so that the broad' ] 
end of one splint is taken from the other (see fig. 39). 
When the strips are cut they should be laid on a , 
I large tea-tray, boiling water poured over them, and a 
[ minute or two later, some boiling hot thin starch ; this 
' soon soaks into and softens the millboai-d till it is 
thoroughly pliant. When somewhat softened, the 
edges should be thinned by peeling off little strips i 
along them, after which some more boiling water may 
be poured on and allowed to soak in while the limb is | 
I prepared. 

Step 2. The limb is washed and dried ; a strip of I 
' diachylon plaster one inch wide is laid along the front , 
to protect the akin when the case is being cut open 
after it is dry ; the limb is next wrapped evenly in 
cotton wool, putting a scrap between each toe. This ' 
a best done by unrolling a sheet of wadding, splitting 
I the sheet into a layer of suitable thickness, and tear- ' 
I ing it into strips about three inches broad, which are 
I then wound evenly round the limb as high as the , 
[ splints will reach. 

Step 3. The splints are next adjusted and moulded 
L to the limb, being temporarily secured by a few ends 
t of bandage tied round them. One assistant grasps the 
Lsplints and foot at the ankle and keeps up extension, 
^"while another holds the thigh. The surgeon then 
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proceeds to roll the bandageB, first round tbe foot and 
iinlde, and thea up the leg, rubbing in the ■waj-m starch 
as be proceeds. Each turn of the roller should be made 
as tightly as poasible, for when the case dries it always 
grows loose by the evaporation of the water it holds. 
As reverses are always difficult to cut through after- 
wards, they should be avoided, and the baudage laid 
oil in simple spiral or figure of 8 tuma. When the 
pcriuteum is reached, the surgeon wraps round the 
pelvis a broad and thick strip of cotton wool, while ait 
assistant on each side of the patient supports his body 
ou a folded sheet or jack-towel, and a third holds the 
broken lioib. The bandaging is then continued in a 
well-fitting spica, and ended by a few circular turns 
round the body. If the spliut touches the crest of 
the ilium it should be shortened till it clears that 
point, or it will gall the patient afterwards. A fold 
of soft lint in addition to tbe cotton wool should line 
the splint at the perinseum, or the sharp edge of the 
bandage, when it is dry, will chafe there also. Wten 
the first bandage is complete, the limb should be 
smeared again with starcli, and a dry bandage rolled 
over it from below iipwards, which must be similajrlj 
saturated with starch aa it ia laid ou the limb, asd 
when finished tbe whole is well covered with starch. 

If tbe fracture is recent, and no union has token 
place, a long splint should be put on outside the case, 
fastened to the foot and extended by a perineal baad 
while the starch ia drying, that the limb may not 
shorten. With children it ia boat to apply the woodea 
splint in all cases, as they are apt to wriggle about, or 
sit up in bed and disarrange the case while it is in a 
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pliant condition. If the wood spHnt is not used, the 
limb should be supported in a good position by Baud- 
bags laid along its sides. 

In three days the starch is quite dry, but the drying 
may be hastened by hot-water bottles or hot sand-bags 
kid iu the bed." The case must then be cut up along 
the front from bottom to top ; it will often be found 
loose, especially where swelling had existed before. 



This ia beat remedied by paring the overlapping edges 

th scissors. If any projecting part ia chafed, an 
accident that ought not to happen, the case may be 
lifted from the aore part by a little more wool laid 
aroimd, 7tot on the part pinched. The limb being in 

satisfactory position, and the case fitting properly, a 
roller is carried up over the whole to keep it ia place 
while it is worn (fig. 60). 

The patient need not now be confined to bed ; on 
the contrary, the limb should be supported by a Bling 
round his ueck, while he gets about with crutohea, if 

a leg be the part injured. 

The fracture should be examined from time to time, 

• Yandell finds that tlie following Latter dries in two or threa 
hoora ; — Beat the whites of one doian egga to u ntiff froth, then 
I iiour briskly to a moderately thick batter. 
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aud at the end of three weeks some of the joints pre- 

TJously confinrjd in the splint may be releaaed by 

cutting off the part covering them ; but if the part ie 

a dependent one, Huuh as the leg, it should be Bup- 

ported by a baudnge ft m ^ 

The limb may also be 

and theu anointed wit imp m 

be roughened or irritat m 

In sis weeks the st m d 

cai'dcd, and n, roller alo ni ks ng 

Plaster of Paris Sandage. Aj^paraCiu. — 1. 
Freahly- burned white plaster of Paris. If the plaster 
have become stale by keeping in improperly doBed 
vcBsels, and it be imposaihlo to obtain fi-esh plaster, 
the water the plaster has nbaorbed from the atmo- 
sphere can be driven off by heating the powder in. an 
ordinary oven, or before the fire, to 200° F. or 260° F., 
but not higher, as greater heat destroys the power of 
" setting." 2. Roilera, about 2i inches wide, of 
" crinoline " muslin, (i.e., coarse with an open texture,) 
3 yards long. 3. A roller of welsh flannel 3 inches 
■wide and 6 yards long. 4. Basin of cold water deep 
enough to submerge the bandage when set on end. 5. 
Soft lard or apermaocti ointment and a kitchen spoon. 

Step 1. The muslin rollers are best prepared by 
being loaded with dry powder just before they are 
used. To do this the roller should be gradually un- 
rollml on a table while one person rubs in the powder, 
and a second rolls the loaded bandage up again loosely. 
While tbia is being done, the limb should be thoroughly 
wasbedand dried; supported, if the fracture be recent, 
y aand-biigs. When everything is ready, a bandi^e 
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should be set oa eud under water till all the air 
bubbled out, and ia then ready for use ; while 
first is being applied another ia put to soak, and so 

Step 2. The surgeon carefully grenaea the limb I 
wherever the plaster will reach, and rolls a welsh 1 
flannel roller round it for about 3 inches at the pointa I 
where the plaster roller will cease. This protects the I 
Bkin from the rough edge of the case when the appa* i 




ratus ia set and hard. Indeed, if the whole of the I 
surface to be covered with plaster be enveloped in a I 
flannel roller, the apparatus is more comfortable to | 
the patient and the grease may he dispensed with. J 
When the limb is prepared the aurgoon intrusts it t( 
Bi8tant8,who will maintain reduotionwhile he lays on the 1 
plaster rollers, rubbing the folds down closely to the I 
limb as they are laid on. Usually two or three layers 1 
of roller give sufficient rigidity to the apparatus ; but I 
if the hmb is heavy, the case should he strengthened, 

[ by smearing over it an additional coating of plaster. 

I This ia prepared by shaking the powder into a basin | 
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of water kept constantly stirred, till it has the couaiS 
ence of thin cream. The surgeon muat watch that the 
fi-actured bones are kept in position till the plaster is 
set ; a process sufficiently advanced in five minutes for 
the bandage, supported by sand-baga, to be left till dry. 

When the thigh or hip are to he bandaged the 
patient's body must be made accessible to the roller. 
If two stiff uprights 2 feet long be screwed to the end 
of a firm table and a piece of broad bandage fastened 
to them at their ends, a sling is formed on which the 
patient's buttocks may rest during the application of 
the bandage. Hia loins and shoulders may rest on a 
mattress or coiled-up bolster. The broken limb oan 
be extended by weight and pulley carried over a 
standard (as in fig. 58) until the plaster has set. The 
sound leg rests on a chair meanwhile. 

When the plaster is quite set the broken bone is 
immovable, and may be carried about without risk of 
displacement In deciding what joints should be 
included in the bandage, the same rules obtain for this 
as for the starch bandage. No more joints should be 
rendered immovable than are necessary to obtain com- 
mand of the broken bone. When the fracture is near 
a joint, that joint must be confined to prevent the 
bones from moving. When the fracture is near the 
middle of a bone, sufficient control can be exercised to 
prevent the broken ends from moving, while the joint 
above remains free. 

To cm! a Window. — If the plaster apparatus is 
applied over a wound, the latter should be covered 
with greased lint, and its position noted before the 
rollers are applied ; when the apparatus is sot, the 
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plaster must be dissolved around tho wound by 
toucbiiig it with strong uitro-hydrochlorio acid; when 
the acid haa been carried completely round, the 
Ssolated frngment of plaster may be removed, and the 
wound exposed. 

For removal, the splint can be softened by acid along 
a line, and alit up with scissors, or sawn through, when 
the apparatus will come off in a piece, 

Mr. Walker, of Peterborough, has invented a 
pnachine for passing the dry bandage through a cream 
' equal weights of dry plaster and mucilage (tho 
latter prepared according to the directions given in 
the British Pharmacopceia). This mixture seta slowly, 
and gives the operator more time for applying the 
bandage. The machine rolls tho sodden bandage as it 
iSGrues from the cream on a spindle ready for use. 

Common calico rollers can be made to answer tho 
purpose tolerably well when bandages of loose teituro 
ftre not at hand. 

Cioft's Piaster of Faria Splints for the Iieg. — 
This plan ia an improvement on the Bavarian plaster 
, which has never been widely adopted in this 
flountiy. It has the advantage of being applicable 
Immediately after tho accident. 

Apparatue. — 1. Four strips of house flannel or old 
bjEinket, in width equal to half the circumference of the 
[imb and long enough to reach from the thigh above 
ihe knee to the tees. 3. Two 2^ inch muslin rollers, 
^ yards long. " Butter cloth," {.e. the gauze in which 

mdon buttermen wrap fresh butter, is tho best 

laterial for the bandage, 3. A packet of freshly- 
mmod plaster of Paris. 4. A basin of cold water. 
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Step 1. Wash and dry the limb as it lies on a couch 
supported by sand-bags. 

Step 2. Take the patient's stocking and lay it out 
flat on a table. This serves as a guide for the shape 
of the flannel strips, which must be made in pairs, to 
fit the leg sideways, but leaving ^ an inch of the leg in 
front uncovered and not overlapping behind. Thus 
two inside lateral splints and two outsidjB ones are 
made to fit the leg and foot from just above the 
knee to the roots of the toes. 

Step 3. Lay an inside and an outside strip on a 
table, outer surface uppermost, and shake plaster 
powder into a wash-hand basin half filled with water, 
stirring constantly till a thin cream is formed. Take 
one outside and one inside splint and soak them 
thoroughly in the cream, squeezing the air well out of 
the flannel. Next lay the soaked strips on their 
corresponding dry fellows. 

Step 4. Reduce the fracture, and, while the broken 
bones are kept in position, apply the splints to the 
limb, the dry surface next the skin, moulding them 
well to the surface and irregularities of the limb. 
Still maintaining proper traction on the bones by 
means of one or two assistants, roll on the dry muslin 
rollers in spirals and figures of 8, evenly, not tightly, 
and so that no one turn is tighter than another. One 
thickness is enough. 

Traction must be kept up till the plaster has set, 
which takes place in a few minutes. When set, the 
limb is laid in an easy position on a pillow, toes 
upwards. In two weeks the patient may get on his 



SAND- BAGS. 



97 



I 



crutchee. When it is desired to remove the sphnt for 
any reason, the bandage is slit in front by scisaors, aud 
the two halves of the case opened by bending at the 
back, where the bandage, being supple, acta as a hinge. 

To ensure that the fracture shall be thoroughly 
reduced, and that the fragments are kept in good 
position till the plaster ia firm enough to hold theax 
Btill, the patient's muscles should be made passive by I 
ftdministeriog ether or chloroform to him. 

Before the patient gets about, the surface may be ] 
gummed, or a fresh roller gummed on it, to prevent ' 
onimbling down of the somewhat brittle surface of 1 
the case. 

Various stiffening materials, such as gum thickened ' 
with powdered chalk or glue, paraifin, &c., are also ' 
employed for stiffeoing bandages and Besible splints, 
after they are moulded to a limb, but none of them 
arc as readily procured or have much advantage over 
starch and plaster of Paris. Silicate of soda stiffens 
the bandage sufficiently to need no pasteboard splints, 
but it requires as much time as starch to set and dry. 
A detailed description of the mode of using them ia 
unnecessary. ' 

Sand-bags are very usefcil, when laid along an 
injured limb, to prop it up on either eide. For this 
purpose they are better thau pillows, as their weight 
prevents their shppiog from under the part they sup- 
port. They should be mado of macintosh cloth, be 
about 4 or G inches thick, and in length vary from I 
to 4 feet. The seams should be well closed that the 
sand may not escape. The maeiutosh should be 
covered with flannel, renewed from time to time. 
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The sand should be washed and well baked before the 
bags are filled, that it may aot rot the cloth containing 
it. The baga should be only three-quarters full, or 
they will be too hai'd to adapt themselves to the limb 

SayrQ'a Plaster Jackets. — Apparatus. — 1. A 
packet of freshly-burned plaster of Paris. 2, Knitted, 
elastic, woollen "akin-fitting" vest." 3. Two-, three-, 
and four-inch-wide rollers of " crinoline " or croBS- 
barred muslin, three yards long. 4, Cotton-wooL 5, 
Two silk pocket-handkerchiefs. 6. Sajre's triangle, 
with pulleys, head-collar, and ana-loops. 7. Two 
basins of cold water deep enough to submei^o the 
rollers when set up oa end. 8. Strips of thin tia- 
plate, 4-inch wide, and punched with holes to roughen 
their surfaces. 9. Safety pins ; needle and thread. 
10. Towels. 11. Black lead or crayon pencil 

Besides the above, Welsh flannel rollers, and thick, 
soft felt are often useful to protect the skin overlying 
bony projections from being chafed under the piaster 
case; and an apron with breast-bib and sleeves V> 
protect the operator's clothes. 

Step 1, From 6 to 12 rollers, according to the size 
of the patient, are prepared, as directed on p. 92. 

Step 2. The suspending triangle is erected ; the 
basins of water, bandages, pins, and other articles are 
all set ready. 

Step 3. The patient, stripped to the skin as low W 



* ThB " Skin-fitting " Teste are made hy the A 
Knitting Compau;, Oxford Street, LomJon, and am sDld is 
bU lurgical iDStnimant makers. 
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! top of the thigh bonea (great trochanters), pulls 

a the skin-fitting shirt. The upper edges are drawn 

towards each other as high as the tnp of the Ehoulders 

%y tying the shoulder-straps together, and, if needed, 

I by a few stitches carried buokwardu and forwards at the 

Kit of the neck. Then, beneath the shirt and neit the 

in, a pad of cotton-wool folded in a ailk handkerchief 

B slipped up in front, leaving the ends of the handker- 

[ohief hanging below the shirt. This pad, termed the 

" dinner-pad," is used to preserve a slight concavity over 

I the pit of the stomach and the navel after the plaster 

■-lias set. In women two small pads should overlie the 

IlireaHts. When the pad is put in, fasten the shirt 

I down in front and behind with safety pins to a folded 

I towel passed between the thighs. A towel should then 

I Iw wrapped round the patient's legs to protect the 

idresB from falling water or pliiater. The level of the 

■ armpits while the arms hang down, is then marked in 
I "pencil across the back and front of the shirt. 

Step 4. Arrange the patient in the suspending 

J triangle, and let him dmw himadf up until his weight 

I supported by his neck and arms ; the tips of his 

DCS should rest on the ground to keep steady the 

■ Iwdy. But the patient must support himself by pull- 
iiig the cord just bo much as feels comfortable to him, 

more. 

This being arranged, begin the bandaging. An 
isistant plunges Into water a roller, so that as it 
1 end in the basin the roller is covered with 
rater ; as soon as bubbles cease to rise up from the 
oiler it is ready for the aseistaat to hand to the 
as he docs so he puts in another roller 
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armpits ; 
carried. 



ive this line the bandage must not be 
! assiataut watches the progresa of the 
bandage behind the patient, smoothing down the 
turns as they are applied, that they may fit closely 
to the patient's body ; and wetting any part of 
the bandage that the water may not have reached 
during immersion. Bandage after bandage is thus 
laid on the trunk, taking care to carry the lower turns 
well below the hips, juHt avoiding the pubes and 
the great trochanters. When the truult is wrapped in 
one layer of bands^e, atripa of tin-plate, long enough 
to reach nearly from the upper border to the lower 
one, are laid along each vertebral groove and below 
each armpit ; these are sufficiently supple to bend 
readily to the shape of the body ; but give the caae 
rigidity where it is likely to be strained by the weight 
of the patient's head and h Id As the strips are 

applied by the assistant, th [. ra ers them in 

with his roller. When ab t th thicknesses of 
bandage arc applied, the ja k t th k enough for all 
but very heavy patients. T h d nn pad " should 
be withdrawn ; the patient la d n a flat uch wheeled 
close to him, so that the soft plaster case may not be 
strained before it has hardened.* The operator, while 
the patient lies Sat, moulds the jacket about the hips 
and groins by a little pressure of the hands. The 
patient is then covered with a light shawl or coat for 

* A DUTow table, long eaaugh to Teceive the patienfi full 
length, EDil swinging at its centre on a. stand likt & toilet looking- 
gloee, IB useful. It caq be raisod against the patient while hfl ia 
itil! auspended verticallj ; he m.^j then be lowered on it to » 
horizontal position without Hi^k of bending bia jacket. 
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half an hour, or less, till the plaster has set This 
interral may be employed in beoding down harsh 
edges, turning down the upper borders of the skin- 
fitting shirt, and the lower ones upwards, iic. As 
Boon as the plaster has set, the patient may be dressed 
and may walk about, though it is well that he take 
little exercise till next day, when the jacket will be 
thoroughly dry. 

The jury matt. — When the disease in the spine is 
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plaeed above the lower dorsal region, the jacket cannot 
'^B, carried high enough to prevent the forward pressure 
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at the disaaaed part. To obtain this, aa irou support 
IB attached to the plaster jacket while the bandage is 
being applied. From this support a steel rod rises 
behind the neck and head, and ends immediatelj above 
the vertex. Here a oroas-bar, turning horifantally, 
projects across the head. From this cross-bar the 
head ia slung in a jaw-bandage, and thus the weight 
of the head is lifted off the diseased spinal ooliuna 
(see fig. 63). 

When it is desirable to remove the jacket it can be 
sawn down the front and turned one-fourth round the 
patient, who slips out sideways through the gap. 
Before it is worn again, ^ an inch is cut off each sawn 
edge and replaced by a strip of leather riveted on. 
The leathers are perforated with eyelet-holes, that 
they may be drawn closely tt^ther by a lace after 
the jacket is put on. 

Besides jackets of plaster of Paris, jackets of Cock- 
ing'e poroplastic felt are also moulded to the body 
while hot and supple, being afterwards trimmed and 
fitted with lace and eyelet holes along the front. 
Jackets so made can be removed and replaced at 
pleasure. They are sold in various sizes, moulded on 
blocks so as to be readily adapted to the patient's 
figure when heated. They may be softened either in 
ftn oven or in boiling water before being fitted on. 
They are fiir more difficult to apply properly, and 
never fit as accurately as a plaster case. 

Cradlea are light arched frames of wire or cane to 
support the bedclothes over an injured limb. On 
emergency au efficient cradle can be constructed from 
, band-boi, by knocking away part of the bottom and 
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putting the leg througli it If used to protect a foot, 
a notch may be cut with strong sciBsora, not a knife, 
for that splits the wood. 

If the cradio is Btout enough, it is naeful to aling a 
broken hmb iu its splint, and often great relief ia thus 
given to tho patient. Dr. Salter's Swing Cradla is 
Bpecially contrived for the purpose, and is shown, 
fig. 41, page 60. 

The Canopy Cradle is a handy arrangement, oon- 
Histrng of a straight wooden blade, like a large paper 
knife, which is placed underneath the bedclothes. The 
clothes and blade are then grasped from the outside 
by a notched block of wood suspended by an easily 
disposed cord and ring from the ceiling or bed frame. 
"When this mode of Buspension ia not oonTenient, aB in 
a low bedstead without curtains, the weight may bo 
supported on a. cord, running diagonally from the head 
to the foot of the bed. 

Leather Splints. — For these sole leather, to be 
purchased at any leather dealer's, ia used. In preparing 
them, the required length should be first noted down, 
then a series of transverse measurements taken at 
the widest and narrowest parts of the limb and over 
the projecti<m8 of joints, 4c., or a pattern may be fitst 
cut in paper and laid on the sheet of leather from 
which a corresponding piece is cut. The splint should 
always be so arranged that its edges do not bear on any 
bony point, the sliin, or malleoli, for example, but 
either fall short of or pass beyond them. The hair side 
of the leather should go next the skin, as it ia the 
Bmootbeat and least irritating. The edges of the 
splint must be thinned by bevelling off the outside for 
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about an inch all round, and no sharp comers should 
be left. When the leather is prepared it should be 
softfced, if the time can be spared, for twentj'four 
hours in cold water, but when wanted quickly it can 
be softeoed in a few minutes by soaking it in warm 
water to which a little vinegar is added — this, how- 
ever, renders the leather brittle when dry, and apt to 
curl at the edges. When the leather is softened, a 
very thin even layer of cottoii wadding or of lint is 
laid on next the akin ; the splint is then moulded to 
the limb with the hands, and bandaged firmly ; in 
twelve hours it will be dry and rigid. The roller is 
then unwound, and any parts of the splint pressing 
unpleasantly are marked before removal. It is then 
trimmed, and laid between two layers of wash-leather 
etitched together round the edges. The splint is now 
finished, and can be either fastened on by a roller or 
by two or more straps and biickles stitched to it. 

When support is required for a joint, the splint 
should be fitted tothesidesof the limb, where theleather 
has the rigidity of its width to prevent bending, instead 
of only that of its thickness, aa at the back of the joint. 

leather Splint for tha Hip. — This joint is by far 
the most difficult to fit. The hip splint should obtain 
a good grasp of its fixed point, the pelvis, and a stiff 
bearing oji the front of tho thigh where ita pressure 
is to be eierted. There are many plans of procuring 
a satisfactory fit. Tho following is one of the best. 

First cut a pattern on a sheet of paper from which 
to shape the leather. If possible the patient should 
Btand while the pattern is fitting. Take a sheet of 
paper large enough to reach round the body, and long 
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enough to extend from the lower angle of the acapnia 
to the leg beluw the knee. Lay it against the diaeaecd 
hip, with its vertical margin a little beyond the middle 
line in front towards the Bound aide, and carry the 
other part roimd the body behind, till the front ie 
reached on the sound side. Feel for the anterior iliac 
spiue, and mark with a pencil the point midway 





between it and the pubea; from this draw o 
EOutal line inwards to the border of the paper, and a 
second obliquely to the periuseum. Then seek for the 
junction of the sacrum and iliac bone behind, which 
corresponds pretty nearly to the point first found in 
front ; from this mark the gluteal fold. Next carry a 
line vertically fi'om the upper border of the sheet of 
paper to the great trochanter ; and lastly, mark the 
level of the pelvis. Lay the sheet on a table and slit 
it with scissors along the lines marked, apply it a 
second time to the body and bend the thigh part 
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^Mima the thigh, making ita anterior margin reach 
well to the inside of the limb, while the poaterior part 
Bhould meet it from behind. The spliut ahould also 
reach downwards to the back of the knee. The paper 
is then trimmed down to these dimensions. The hip 
part ia next trimmed so that it clears the buttock on 
the auund aide and passes round till Jt meets the part 
in front. The pattern being complete, cut a piece of 
sole-leather to correspond, arranging that the hair or 
'■ s/iort " side of the leather will lie neit the akin ; bevel 
off the outer edge all round, and soak the leather 
till thoroughly soft in water : wipe it and bandage it 
carefully first to the trunk and neit to the thigh. 
When it ia set, superfluoua aud overlapping edges 
mimt be marked before reiuovai ; lastly, the sides of 
the vertical notch, between the hip and trochanter, 
&re stitched together, and the splint is covered with 
waah-leather. 

The accompanying figure, 64, is drawn from a splint 
fitled by Mr. Heather Bigg on the plan just described. 
It has been made by the draughtsman of narrower 
dimensiouB than arc advisable. 

Guita-pereha may always lie substituted for leather 
in these splints, and the aame plan of fitting is used, 
except that the notching requisite in leather ia not 
necBSaary in using gutta-percha. For the directions to 
use this material, see page 49. 

Gooe/i'a fiexible wooden splints conaiat of thin laths 
of wood fastened side by side on stout oiled cloth or 
leather. They are very light, can be easily ahaped, 
and the impermeable covering has the advantage of 
preventing their being soiled by diachargea. 
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Foroplastir fdt roughly shaped by the instrument 
makers into splints, can be obtained in sets of different 
sizes. They are very useful, as, when heated in an 
oven or in boiling water, they become quite supple, 
and can then be exactly moulded to the limb they are 
to support. 
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DISLOCATIONS. 

The main obstacles in reducing dislocations are 
entaDglement together of the displaced bouea, and 
contraction of the muBclea ; the entanglement of the 
bones determines the direction in which extension 
mnat be made, and also that of the counler extenmnn, or 
point at which the body is fixed to resist the traction 
practised on the limb ; this should be exactly opposite 
to the direction in which tbe limb will be drawn. The 
muacles can always be relaxed by chloroform, hence it 
is better when they are powerful, not to use the limb 
as a lever to prize the head of tbe bone into its place. 
Steady extension instead is better, to disengage the 
bone from the parts againat which it is caught, and to 
bring it opposite its socket, into which the hands of 
the surgeon guide it with leas risk of laceration of tbe 
soft parta than attends forcible leverage. 

IiOwer Jaw. — This bone ta dislocated on one or 
both, sides ; when the condyle has slipped forward 
from the glenoid fossa, the contracted muscles pre- 
vent the bone from regaining its proper position, and 
cause the coronoid process to bitch against the malar 
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Trfafmeni. — Apparatus. — 1. A towel. 2. A four- 
tail bandago. 

The patient should be seated in a high-backed chair, 
MBtitig his head against the back. Tbe Burgeon winds 
the towel round both thumbs, and standing inunetUately 
in front of his patient, places a thumb on the second 
molar of both 
sides, if the 
dislocation be 
double, or on 
one side only, 
if there be 
singJe displace- 
ment {see fig. 
65), He then 
presses ateadilj 
F aa— Diiotafi fUiL'iaw downwarda UQ- 

ti! the condyle 
is released, when it slips back to its place. The return 
of the bone may be aided by pnahing up the chin 
with the fingers afler the ramus of the jaw has been 
lowered. 

When the jaw is replaced, a four-tail bandage or split 
handkerchief should be tied over the nucha and Terfer 
of the head, to keep the jaw dosed (see fig. 23, page 
33). Biting or chewing should not be attempted for 
ten days or a fortnight. The patient should be warned 
also that when the jaw has been once dislocated it 
readily slips out of place again ; he must thenceforth 
avoid gaping or opening the jaw very widely. 

The ClaTicle is rarely dislocated, nevertheless both 
the inner and the outer end may be displaced. The 
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T end may be driven upwards, or behind the breast 
i or in front of it. The outer end may s!ip on 
to the ncromion or beneath it. The signs are obvious 
- — the end of the bone is felt in its new position. In 
■ many cases the dislocation is only a minor accompani- 
ment of very severe crushing injury to the cheat, and 
reduction of the dislocation is not advisable. The 
reduction of all varieties is very similar in its method. 

Apparatug. — 1. Roller, 2^ inches wide. 2, A piece 
of old blanket. 

The blanket should be torn into strips about 12 
mches by 18 inches, and folded thrice, thus making a 
long soft pad to line the axilla, one for each armpiL 
The patient is next seated on a stool ; an assistant 
atanding behind, draws liack the shoulders while he 
presses on the spine with his knee. The dislocation 
"feeing reduced, the surgeon fises the bone by a figure 
of 8 carried round the shoulders and across the back. 
The forearm is then bent and fastened to the body by 
ft few tiirns of the roller round it and the chest. This 
prevents the pectorals from acting on the bone. The 
apparatus may be laid aside at the end of two weeks, 
but the arm must be fised to the trunk for another 
fortnight. 

This bone is often difficult to keep in place after 
^glocation, and even the most accurately fitted appa- 
TatuB sometimes fails to effect its object, hence many 
-varieties of collar and yoke have been devised by ' 
different surgeons to accomplish this purpose. 

The Shoulder is dislocated in three directions, \ 
downwards, inwards, and backwards. Those have sub- 1 
ordinate varieties, the distinguishing signs of which 
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depend cfaiefly on the direction of the greatest dis- 
placement. 

Signs of dialocation into the axilla. When the bone 
is displaced below the glenoid Fobbb., the acrooiion is 
prominent ; underneath it, the stu^eon feela a hollow 
instead of the head of the humerus, which the finger 
detects in the axiUa. Movement of the shoulder is 
very limited aud painful. If the elbow is rotated 
while the finger ia in the armpit, the head will be 
found to move with the rest of the bone. 

If the head of the bone is carried more inwards 
towards the ribs, it can be seen and felt near the 
clavicle ; the hollow is again readily detected below 
the acromion, while the axis of the arm is altered, 
being directed inside of its proper position. 

When the bone is carried bacheardg (a most rate 
accident) the head ia plainly felt on the acapul& below 
the spine. 

For the reduction of these dislocations several plana 
are employed. When recent, the two first diaplaoe- 
ments can generally be restored without chloroform, 
but if the patient is muacutar, it often saves time and 
pain to produce antcstbesia before attempting to re- 
place the bone. 

Bff the foot in the axilla (fig. 66). — The patient lies 
flat on a couch ; the surgeon, pulling off his boot fi-om 
the left foot if he has to reduce a left dislocation, and 
from the right foot, if that be the side of injury, aeata 
himself on the couch facing the patient. Putting bis 
uubooted foot into the armpit, he grasps the forearm 
with both hands and pulls steadily downwards. When 
the head of the bone ia disengaged, the mascles draw it 
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iD the Hocket, and the movementB of the limb baoome 
e easy and natural. The arm must then be fixed 




to the aide.bya roller for a, fortnight, and the shoulder 
ia wetted with an evaporating lotion to allay the pain 
and inflammation resulting from the laceration of the 
soft parts. Should the sur- 
geon's strength be insufficient 
for the requisite estension, a ~ 
jack towel may be attached 
in a clnve-hitch round the arm 
above the elbow and held by 
an assistant, who, standing 
behind the surgeon, draws 
ateadily in the same directioa 
To make a clove-hitch. — Grasp 

the towel in the left hand, the Fig. a? The ciove-hiwh knot 

little finger being downwards, 

then turning the right thumb down till its little finger 
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is upmost, seize the towel below the left hand ; ifu 
wrists are then rotated till the thumbs come together, 
the towel will be drawn into two loops, of which the 
ends cross, on opposite sides, the connecting part 
between the loops (see fig. 67). If one hand hold the 
loops and the other pull the ends, the loops will be 
found not to clip, however tight the ends are pulled. 

Reduction by ample extetiaion.. — The patient again 
lies flat on his back, a Jack-towel is passed round his 
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body and fastened behind the opposite shoulder fia- 
counter-extension, whOe a second towel or skein of 
worsted is attached to the arm above the elbow by a 
cIoTe-hitch and entrusted to two or three assistants, 
who are desired to pull quietly and steadily directly 
away from the patient's body. The siirgeon meanwhile 
watches the process of the extension, nitering its 
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direction aa he finds the head more or leas engaged 
against tlie scapula, and finally with his hand thrusts 
the head into its socket. Sometimea there is much 
difliculty in getting the head back to the glenoid fossa, 
even when the humerus is completely disengaged from 
the scapula ; this difScultj ia often overcome if an 
assistant rotates the humerus to and fro while the ex- 
tension at the elbow and the pressure on the head of 
the humerus are steadily maintained. When the limb 
is replaced, it is fixed to the side aa before directed. 

If the dislocation has eiiatedmore than a few houra 
relaxation of the muscles by chloroform and steady 
extension of the limb directly away fivim the body, 
are more aure of aucceaa than pulling with the heel 
in the asilla, because greater power can be exerted 
more steadily than is possible by the latter mode. 

The Elbow.— The signs of dislocation at this joint 
are tolerably evident, but there ia often co-existent 
fracture of the olecranon or coronoid processes. Sepa- 
ration of the articulating surfaces of the humerus from 
the shaft is sometimes mistaken for dislocation of the 
fijrearra haekwai-ds. 

In dislocation of hoth hojies hackieardi the olecranon 

very plainly felt behind the condyles of the humerus ; 
the sigmoid notch is generally to be made out, and 
the forearm is held nearly at a right angle. The 
altered relation of the olecranon to the condyles, 
.guffioes to distinguish dislocation from Aucture of the 
jiumerua at its lower end, where the olecranon also 
ifws backwards, hut the eoiidj/lti go vdt/i it. The little 
inobility of the joint distinguishes it from separation 
of the lower articular siu^acea of the humerus from 
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the Bhaft, an accident,, moreover, only met with in 

cliildren. 

Other diBtinctiona of diElocation from fracture are, 
limited movement, difficulty of restoring the bouea to 
their natural position, absence of crepitus ; and lastly, 
the peculiar form of the articular Burfacea can some- 
times be made out. 

lu reducing the backward didocationt the patient 
sits on a chair ou which the surgeon rests his foot, 
pressing his knee against the forearm at the elbow for 
a fulcrum ; then, grasping the 
wrist with one hand, and 
f steadying the arm with the 
other, he flesea the elbow to 
3dge the coronoid process 
Irom the fossa at the back of 
the humerus j when this is 
done, the articulating surfaces 
slip into place. If this plan 
fnils to reduce the dislocation, 
extension of the bones of the 
forearm in the asia of the 
humerus with the elbow bent, 
must be employed either by 
means of pulleys, or of jack- 
™ towels and the muscular 
strength of several assistants. 
1 fixed by a jack-towel carried 
under the armpit of the injured side, and over 
the shoulder of the sound side. A wetted bandage 
is rolled round the forearm, and a second towel 
is attached by a clove-hitch {see fig. 67, p. 113) 




THE THUMB AND FINGERS. 



117 



I 



to it just below tlie elbow. Eitensioa ia than made 
in the aiis of the humerus, while the elbow ia worked 
gently to and fro, until the surgeon's hand can push 
the bones into their places. 

When the radius only is displaced, the manipnlations 
just described may be exercised. If extension, not 
leverage, be used, the elbow must be sti'aightened and 
the pull applied to the wrist. 

In all dislocations of the ell>ow, when the bones 
are returned, the limb should be bent to a right angle 
and put on a lateral angular splint for a week or ten 
days, after which time it should be worn in a sling for 
& fortnight longer. 

Dislooaiiong of the wm( are extremely rare. They 
have generally been reduced by simple extension. 

The Thumb and Fingers, —When the first phalanx 
is dislocated from the head of the metacaqjal bone, it 
is sometimes very difficult of reduction. The most 




ie ia steady extension, which is procured 
by fastening the thumb to a piece of wood, which 
aerves aa a handle to give command of the phalanx, 
and is contrived in the following way. The thumb is 
first bandied with a narrow wetted roller over the 
two phalanges, and a thick layer of cottou wool ia 
rolled round it A piece of stiff wood, 1 inch wide, 
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i iuch thick, and 12 loug, is perforated at one end 
with three paira of holea i inch distant from each 
other and from the end ; through these, three stout 
tapes, i inch wide and 2 feet long, are threaded, 
leaving three loops on one side of the piece of wood 
(fig. TO). The wood is then applied to the palmar 
aspect of the phalanges, the loops passed over the 
thiunb, their ends drawn tight, and tied, not in a bow 
as the figure represents, but in a knot wound ronnd 
the end of the stick. Thus attached, the stick becomes 
a good handle for extending the digit, and also a long 
lever for altering the direction of the phalanx if desired. 
Langenbeck of Berhn employed a pair of forceps to 
seize the thumb, instead of the wooden handle juflt 
described. Leverage may be used if eitension in 
the axis of the metacarpal bone fail. Should the 
phalanx have slipped on to the back of the head of 
the metacarpal bone the phalanx may be tilted back- 
wards further and further until the hinder edge of its 
articulating surface be prized round to the binder edge 
of the articulating surface of the head of the meta- 
carpal bone ; if extension be now made suddenly, the 
bone often slips into place. If the phalanx have 
passed in front of the head of the metacarpal bone, 
towards the palm, the prizing must be carried in the 
opposite direction, over-flexion. But with the greatest 
care and perseverance it is sometimes impossible to 
replace the bone unless the constricting bands be 
divided with a tenotome. 

Hip-joint.— There are three chief directions in 
which the hip is dislocated. First, backumrdi on to the 
dorsum ilii, or further on to the sciatic notch. In 
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this diHlooation the limb is shortened, moved with 
difficulty, drawn inwards over tbe other, and its great 
toe overlies some part of the baek of the other foot 
The hip itself is altered; the great trochanter being 
nearer to tbe crista ilii, and more prominent than on 
the uninjured side, and the head is often plainly felt 
in its new position. Resistance to extension of the 
limb, limited movement of the hip, with rotation in- 
wards, are the distinguishing points between this dis- 
location and fracture at the neck of the femur. 

Treatment. — Apparatus. — A complete apjMiratufl for 
this purpose ia contrived and sold by instrument 
makers, but a sufficiently servioeable one can be 
extemporised when the former ia not at hand ; it 
conaiala of ; — 1. A rope running in two pulley blocks. 
2. Three jack-towela or skeins of worsted. 3. Two 
stout hooks to screw into the wall, or to some firm 
object, to obtain fixed attachment 4. A wetted roller 
3 inches wide. 

The complete apparatus is as follows ; — 
Apparatus. — 1, A set of multiplying pulleys. 2. A 
leathern padded girth, 2 inches wide and 3 feet long, 
having at each end an iron ring. 3, A stout leathern 
belt about 6 inches broad, furnished with buckles, 
straps, and rings to fasten on to the thigh above the 
knee ; a rope ia run through the rings to connect the 
hook of the pulleys with the thigh. 4. Two strong 
iron hooks to screw into the wall, for fixing the 
apparatus. 5. Half-a-doKcn yards of atout cord. 6. 
A. hook, fitted with a buckle and strap, and so hinged 
that, by turning a pin, the book flies open and at once 
iSlips off. If this be iatei-poaed between the pulleys 
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and the twit fixed on th.e thigh, the limb may be 
iiiBtautaueously released whea desired. 

Step 1. The patieat is laid on a flat couch, and 
put under the influence of chloroform. When he 
is narcotised, he is laid on his sound side and a 
jaok-towel, or, if it be at hand, the pelvic girdl^ 
IB carried across the peilnieum; it is arranged to 
bear on the tuber ischti behind and on the pubea in 




Fig. 71.— Diiloc&aon of the doiauni iia. 

front, with its ends attached to one of the hooka 
screwed into the wall behind, and about six iuchea 
below, the level of the patient This towel should be 
put slightly on the stretch, that the pelTia may be 
kept in the position first assigned to it nheu the 
pulleys begin to draw, A wet roller is put on the 
lower ttiird of the thigh, and a jack-towel in a clova 
hitch, or, as in the drawing, a padded leathern band. 
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lipped up the leg to tho bandage. Another jack- 
towel is then doubled and passed up the limb to the 
The dislocated thigh ia bent across the 
middle of the sound thigh and the clove-hituh cou- 
3iected by the disengaging hook with the pulleys, 
which are attached to a hook fixed a little above the 
level of the patient, on a hne carried from tho hip 
across the junction of tho middle and lower thirds of 
the uuinjiireii thigh (see fig. 7 1). 

Step 2. The surgeon being ready, an assistant draws 

m the pulley cord, getting gradual extension of the 
limb as required by the surgeon, who, keeping his 
hands on the hip and great trochanter, watches tho 
|trogresa of the head of the bone towards the aceta- 

Step 3. Wheu the boue has reached the edge of the 
iacetabulum, a second assistant slips the doubled jack- 
towel over his shoulders, and "by raising his body, lifts 
the femur away from the brim of the acetabulum, 
■while the surgeon, grasping the foot and knee, makes 
a few movements of rotation backwards and forwards 
to case the head into Its socket. 

When reduction has been effected, the limb should 
be put in a long splint or starch bandage for four 
eeks, and the patient not allowed to exercise tbo 
mb violently for a month after he walks again. 
ffediiction by manipulation. — When the patient ia 
tot very muscular, and the dislocation recent, the 
(one can often be apeedUy returned by movements of 
Lexlon and rotation. 
The patient is put fully under chloroform and laid 
n the floor. The surgeon, standing on 
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the injured side, grasps the small of the leg by the 
front, aud passes his other hnad behind tlie knee, 
bending the leg till it ia at a right angle with the 
thigh; the thigh is bent over the belly. Nest, he 
adducta the thigh a little and rotates it inwards by 
turning out the foot, to disengage the head irom 
behind the socket. The third step is to carry the 
knee outwards. When the thigh is perpendicular, the 
abduction is changed for circumduction and rotation 
outwards. During these latter movements the limb 
is jerked towai'ds the ceiling by the hand placed 
behind the knee. Lastly the Umb is straightened as 
the head drops into the socket. 

The pelvis may be steadied by the surgeon's foot, 
divested uf its boot, placed on the iliac spine. 

Dislocation downwiudB into the thyroid fora- 
men. The limb is usually lengthened, capable of 
little motion ; tlie kuee ia bent ; the toe points for- 
wai-ds, and away from the other foot Here the 
reduction is best managed by eiteusion ; the apparatus 
required being the same as that employed in disloca- 
tion backwards, but it is differently arranged. 

Step 1. The patient lies on his back, the pelvic 
girtli, or towel, is carried ronnd the pelvis and fastened 
to the wall oti a level with his body, opposite the 
nninjured side. A jack-towel is put round the upper 
purt of the dislocated thigh, and attached to the 
pulleys outside, which are fastened to the wall op- 
posite (see fig. 72). 

Step 2. Kxtension is then made by an assistant: 
tho surgeon grasps the log above the ankle, and 
rotjiting the limb inwards and outwards, but without 
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lifting it from the bed, guides the head into the 
acetahulum. 

Here, as after dielocatioii backwards, a long splint 
should be worn on the limb for three weeka before fJie 
patient is allowed to move about at all 

Rtduction hy mauipu/niioji.— The patient being pre- 
pared as above directed (p. 131) tlie sargeon fleses 




the limb towards the perpendioular and abducts it 
alightly ; he then rotates the thigh strongly iuwarda, 
at the same time addncting it ; and, carrying the knee 
towards the floor, finally straightens the limb. 

Dislocation on to the Pubes,— The hmb ia easily 
tnoved at the hip, shortened, rotated outwards, and the 
^ead of the bone is felt iu the groin. 

The same apparatus is used in this as in the disloca- 
jn on the dorsum ilii. It ia applied as follows :— 
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Step 1. The patient lios on his back (fig. 73), with 
his legs separated. The pelvic baud is passed over the 
perimeum and pubes, and attached above the patient, 
in a line paseiug from the pelvia a little to his sound 
aide. A doubled jack-towel is slipped up the limb to 
the periiiBenm ; the pulleys ore fastened to the tbigh 
above the knee and fixed, in the manner directed on 
page 1 20, to the wall beiow and external to the injured 
aide of the body. 

Step 2, Estenaion is then steadily made, while the 



surgeon watches tbe head getting free from tho pubes, 
over the edge of which a second asaistaut, slipping his 
neck through the doubled towel, raises the bone a 
little outwards. Tho surgeon in the meantime en- 
courages the bone by rotation to enter the socket. 
Reduction by manipulation. — The patient being placed 
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on his bact, the surgeon grasps the leg with one haad | 
and the upper part of the thigh TOith the other ; 
then draws the limb downwards, at the same time 
flesing it gradually on the abdomen as far aa possible; 
he then rotates the thigh inwards ; and directing the 
head of the bone by its shaft, gradually rocks it 
downwards into its place. 

A splint is necessary here also after reduction. 

The Knee. — These dislocations are rarely complete. 
The lateral ones are often easily reduced by flesing the 
thigh on the belly, straightening the leg, and rotating 
it a little from side to side. 

Anof/tfr Plan. — Apparatus. — Two jack-towels. This 
is mora useful when the tibia is carried backwards. 
Lay the patient on bis back, and slip a jack-towel in a 
clove-hitoh up the leg to the thigh, and another round 
the small of the leg; the thigh is bont and retained 
in an upriglit position by an assistant holding the 
jack-towel at the bam, while a second pulls on tbs j 
one at the anlile and so disengages the bones from 1 
1 the surgeon readily slips them into ] 



L is accomplished, the limb should be 1 
1 back splint until the inflammation 1 



each other, whec 

After i-ednctio 
fixed in a leather 
subsides. 

Dislocation of the Patella. — The displacement of 
this bone on to the outer or inner condyle is generally 
easily reduced if the knee be straightened and the vasti 
muscles relajicd by bending the thigh on the belly. 
When the patella is turned on its own axis, the side, not 
the under surface, is locked against the condyle, and re 
duction is sometimes extremely difficult or impossible. 
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The same movementa must be adopted as for simple 
lateral displacement, and the surgeoa must endeavour 
to release the bone by pressing its upper edge down- 
wards with his thumbs. 

After their reduction, all dialooations about the 
knee-joint must be treated by rest, straight splints, 
and evaporating lotions. 

The Foot is very rarely dislocated from the leg 
without fracture of the malleoli. Its reduction re- 
quires simple extension of the foot on the leg, with the 
knee bent ; the surgeon grasps 
the heel in one hand, the foot 
in the other, while an assistant 
fixes the thigh in the half-bent 
position. The foot is first 
drawn downwards to disengage 
it from the tibia, and then 
directed into its place. 

After reduction the limb 
should be put in a Mclntyre's 
splint, in the way described 
for fracture of the tibia near 
the ankle-joint 

Reduction is often impos- 
sible, iind the displaced bone 
must bo excised. 

Scarpa's Sh oe b are iustru- 

menta for restoring deformed 

uupca eqninui. " ftet to their natural shape. 

The shoe (fig. 74) consists of a 

flat metal sole broader and longer than the foot, 

furnished with a rest for the heel. A rod, attached 
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to the aide of the sole beneath the ankle, reaches up 
the limb, to which it is secured by one broad band 
and buckle below, and by a second above the kn( 
oppoaito which joiut the iron stem muveB on a free I 
joint backwards and forwards. la the drawing the ] 
band for the leg has been replaced by a la<:ing boot- 
leg to obtain greater ateadinesa of the boot on the leg. 
Opposite the malleoli are act the centres of movement j 
required for the restoration of the deformity ; they ] 
are moved by a key. The foot ia fastened to the sole I 
by straps across the instep and ankle ; the toes are | 
restrained by a strap passing round them and fixed to J 
a horizontal toe-bar by the side of the foot. 

The foot must not be rety tightly braced into the I 
shoe ; in children, if the straps are drawn tight the [ 
akin ahuoat invariably inflames, and e^'eu sloughB 
where it is compressed. Before the instrument is 
applied, the limb should be bandaged with a soft 
cotton, or domett's flannel roller. The foot ia first 
fixed to the sola or shoo, and then the leg to the rod. 
Traction is increased gradually with frequent small 
alterations, as the foot yields to the tension and regains 
its natural position. 

ThomoB's BplintB. — There are two kinds in 
common use, the " hip splint " and the " knee splint." 
The former is used for disease of the hip-joint and for 
fracture oT the neck of the femur j the latter for disease 
of the knee and fracture of the shaft of the femur. 

The Sip Splini (see fig. 7^) consists of a flat band 
of moUeable iron, | to i inch broad, -fg inch thick for 
lig^t children ; f to 1 iuch broad and -^ inch thick 
for heavy lads and most adults ; (for esceptionolly 
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heavy adults the band may be required -^ inch thick 
and IJ or even 1^ inch wide). In all cases it is 
indispensable that the band should be so rigid that it 
will not yield to any effort of the patient, though it 
can be bent where necessary by the surgeon. This 
band reaches from the lower angle of the scapula to 




Fig. 76.— Hip Splint. 



Fig. 76.— Knee Splint. 



the middle of the leg. It passes behind the thorax 
and loin, crossing the buttock just behind the neck of 
the femur, and is continued downwards behind the 
centre of the limb. At the upper end a horizontal 
flat bar about 1 inch wide encircles the chest, as fiar 
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B'forwftrdB as the middle lino on the side of the diseased 
K'^ip and aa far as the nipple on the other side. This 
Behest band should never be leas than ^ inch thick, and 
H- that will do for all sizes, as it must be rigid enough 

■ to keep its ehapo when all is fastened up. The ends 
W of the horizontal bar are connected by a strap and 

buckle in the older splints, but they are now prefer- 
ably finished off with an iron, ring, | to 1 inch wide 
inHide, welded to the bar, whipped with thread and 

» varnished. Opposite the upper third of the thigh, 
(Uid at the lower end of the splint, horizontal bars, 
■J- to J inch wide and ^ inch thick, are placed. They 
embrace about two-thirds of the limb. The whole 
instrument is covered with basil leather, between 
which and the irou no more padding ia required than 

»& single strip of thin felt or thick coarse flanneL A 
pair of braces over the shoulders holds up the instru- 
ment when the patient walks about, and prevents its 
slipping down in bed. This bracing is a^wn^j essential, 
and ia beat effected by a baudage of swan's-down calico, 
3 or 4 inches wide, with which the chest band is also 
_ dosed by passing it through the rings, when they 

■ The instrument is bent, when necessary, by means 
K of strong iron wrenches. When the hip is much 
H flexed, the splint is bent to lit rouud the buttock 
H- vithout pressing specially on any part. The adduc- 
^■^ion, abduction, inversion or everaion of the limb,, as a 
^Brule, right themselves as the atitTness disappears ^ but 
^B,the comfortable apposition of the three cross-bars ia 
^■laSected by wrenching the splint to the necessary 
B position. The object of this precise adaptation is to 
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relieve the strain caused by the weight of the limb on 
the injured part. The sphnt is wi-enched or bent to 
follow the improvement in the position of the limb as 
often as the relaxation of the joint permits such 
change. But this is usually only 
required in the longitudinal 
stem for reducing deformity in 
oases of excessive flexion of old 
standing. In all casoH where the 
flexion is slight, or the disease 
quite recent, the splint should 
be put on nearly straight. If 
an acute flexion with great ten- 
derness then be present, insert 
a chafi^ pillow between the bml 
knee and the splint, and bandage 
nil together. This will aocommo- 
dtite the flexion of the hip, but 
1 be diminiahed almost daily, 
and within from three to ten days 
dispensed with altogether, with- 
Fig. 77.— BiiowiiiB thehi].- out alteriES the shape of the 

aplint, with patMn and , -^ . . . , , , 

long ciutchBa. splint. The Joint is thus steadiea 

at first in the flexed position, 
and the previous pain considerably mitigated at onct; 
while by gradually inserting a leas and less thickness 
of pillow under the knee, the straight position, the 
only sound curative one, is quickly reached. The 
return of the limb to a natural position is aasisted hj 
making the horizontal bars press the trunk and limb 
slightly against the aides to which they are drawn; 
this pressure must, however, not be great enough W 
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be irksome. When all pain and tendemeaa have 
ceased and the hip-joint te nearly straight, the patient 
may walk on crutches, the htab being raised clear of 
the gi-oiind by attaching an iron patten, 3 or 4 inches 
high, to the bi>ot of the sound limb in children; and 
in adults by the aimilar use of a wooden thick sole 
and heei (2 or 3 inches suffices) (see fig, 77). But 
I imtil this stage is reached, the patient should r&- 
' tain the horizontal posture. The treatment by this 
splint requires several mouths or even years, but 
cure, either by recovery of normal movement or by 
ankylosis, is surely obtained. 

Tlie Knee Splint (fig. 76) carries out the same prin- 
I oiplea of thoroughly supporting the limb and per- 
I mitting, when neU applied, the attainment of almost 
' perfect linear immobility in the horizontal posture. It 
also prevents the foot from touching the ground, so 
that the weight of the body ie transmitted from the 
tuber ischii to the ground through the iron rods and 
not through the kuee. Two iron rods, y\ to | inch 
thick, are joined 4 or 6 inches below the foot by an 
iron ring of 2 or 3 inches diameter. The upper ends 
are attached to an oval padded ring, shaped, when 
the patient is able to walk ou orutohes, to surround 
and fit the thigh without clipping at any point. At 
the inner side, where the ring is moat thickly padded, 
it bears against the tuber iscbji ; at the outer aide it 
arches above the tip of the great trochanter. In 
front, the ring lies against the fold of the groin, but 
without oompresaing the parta. Thus the upper ring 
encircles the hip obliquely. By the prolongation of 
the rods beyond the foot, a point of attachment is 
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provided for etimip extension of the tibia if that 
is desired, and alao the foot is prevented from touduug 
the ground when the cnre is 
auf&u i en tly advanced to permit 
the patient to walk about. A 
patten must then be apphed 
to the boot of the sound limb 
to elongate that aide equally 
with the diseased one. 

The limb is supported in the 
splint with flannel or swan's- 
down rollers carried round 
the thighand the leg. It may 
be variously applied bo as to 
favour reduction of the tibia 
to its normal position, when 
drawn backwards towards tha 
ham or rotated outwards. The 
splint may be adjusted to the 
limb in several ways, but in 
all the same priuciple ob- 
tains, viz., to transmit the 
weight of the trunk to the 
ground through the splint and 
Rg. 7S.- Tiie ta,ee.,ptot ^^^ ^^''^^S^ ^^^ knee-jolnt. 
applied. That part is kept at rest, 

though not so much confined 
as to prevent slow and usually spontaneous return of 
the tibia to its proper position on the femur. 

CaBting in Plaster of Paris. — It is often con- 
venient, when ordering an appai-atuB for deformity, 
to send the iustrument-maker a cast of the de- 
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formed part. This is readily made in the followiug 

Apparatus. — 1. Two packets of frestly-bumed plaster 
if Paris. 2, Some pasteboard, au old bandbox, or 
several newapapere, 3. Olive oil. 4. A basin of cold ' 



Step 1. The part to be modelled ahould be laid in an 
easy position, thoroughly oiled, and a shell or trough 

I of pasteboard roughly built round it to contain the 

I plaster till it sets. 

Step 2. The plaster ia then prepared by shaking the 

I powder into cold water, till a thick cream without 

I lumps is formed ; this smoothness is secured by con- 

I stantly stirring the water as the plaster is ahaken in. 

I The cream is then poured into the trough, little by 

[ little, that it may make its way into the inequalities 
and recesses, until the limb ia half immersed, leaving 

I the projecting parts, such as joints, half exposed, so 
that the halves of the mould may separate oppoaite 

I them. This first instalment is then allowed to set, I 
and a fresh supply of plaster ia prepared. : 

Step 3. The surface of the hardened mould is oiled, 
that the fresh cream may not stick to it, and the whole 
of the limb is then covered by pouring the cream on a 
aecond time. Plenty of plaster should be laid over the 
projecting parts that the mould may bo strong enough 
for use. It should be J inch thick everywhere, and 

I 1 inch thick along the sides. When the second half 
is set, the trough or shell ia cleared away, and the 

' two halves of the mould removed from the limb 

I separately. 

or casting, the mould is well oiled inside and filled 
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with cream, wfaidi seta into the cast lequiiecL While 
the plaster ia liquid the moald should be well shaken, 
that the air bubbles may be all driyen from the surfiEU^ 
of the cast 

In many cases a mooM of the limb taken in gatta 
percha gives a cast sufficiently accurate for the instru- 
ment maker. It is a more expeditious and deaner 
method than that just detailed. The mode of taking 
gutta percha moulds has been described at p. 49. 
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OphthalmoBCop; practically comprises two pro- 
cedures — (1) Oblique niumioation, and (2) Examina- 
tion with HD Ophthalmoscope. For the former, an 
ordinary bi-convex lens of about 2^ inches focus is 
needed ; for the latter, a perforated glass or metal 
ive mirror of about 10 inches focus, fitted with 
ocular lenaes, as in the simple ophthalmoscope of 
Liebreicb, or the more elaborate iustruments of Loring, 
De Wecker, Landolt, Gowers, and others. 

Oblique illumination conaists iu concentratii^ rays 
of light, by means of a convex lens, obliquely upon 
the oomea, thereby discovering the state of the 
cornea, anterior chamber, iris, pupil, and crystalliue 
lens with its capsule. 

In Ophthalmoscopy proper there are two modes of 

procedure — (1) the direclf or examination of an erect 

virtual" image of the interior of the eye, and (2) 

ihe mdireet, or esamination of an inverted "real" 

image. 

By the direct mode we may discover the condition of 
the cornea, and other refractive media, and of the 
fiinduB oculi. In this mode light is thrown into the 
with the mirror from the flame of a lamp, or. 
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preferably, from an Argand gaB-buraer, which should 
be plfLCed alittle behind, and a few inches away from 
the corresponding ear. If the left eye be under exami- 
nation, the observer should use his left ; if the right, 
then be should use his right eye, so as to avoid actual 
contact with the patient's face. It is necessary to 
adjust the distance according to the situation of fte 
particular part of the eye to be examined. To eiamine 
the cornea the observer must stand from ten to eighteen 
inches off, but to search the poBterior structures, ha 
must gradually approach the eye, until for the ftodm 
itself he must come close to the patient's brow. For 
the anterior pianos of the eye, and for the ftmdus of 
an cmmetropio," or of a slightly hypermetropic eye, no 
ocular lens is required behind the mirror if the observer 
be himself emmetropic ; hut if he or the patient be 
highly hypermetropic or myopic, a correcting lens 
must be used. 

The precise strength of the lens will vary with the 
refractive conditions of the observing and the observed 
eyes. Speaking generally, the weakest concave lens 
(to correct myopia), or the strongest convex lens (to 
correct hypermetropia), with which the details are 
clearly seen, is the appropriate lens. All the media 
having been examined — first, with the eye at rest, and 
then in rotation — the fundus must be considered — 
namely, the size, shape, outline, margins, level, and 
colour of the optic disk ; the relative size, distribution 

* Etnmftropk meane that the focoa of the lena-ajBtem is at ths 
retina ; hypermehvpic, that, the ejeball being too ehort, the 
fooua lies behind iho retina ; myopic, that, the eyeball being too 
loBg, the focoa ia placed in front of the retina. 
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and appearauce of the central blood-vessels ; the con- 
dition of the peripheral portions of the retina and 
choroid ; and, lastly, the region of the yellow spot. 
This may bo seen if the patient gazes at the image of 
the flame iu the ophthalmoscopic mirror. 

In the indirect examination, an objective lens is eni' 
ployed in addition to the mirror. The observer stands 
abont twelve to eighteen inches from the patient, 
and places before the latter'a eye a bi-conves lens of 
2i inches focal length, so as to form an inverted aerial 
image of the dials between the objective lena and the 
mirror. To bring the disk into view, the patient should 
direct his gaze slightly upwards and inwards, while the 
observer himself looks straight before him. Here, too, 
the other portions of the fundus must be carefully scruti- 
The advantage of the indirect method is, that 
it gives a more 
Jive view 
than the direct, 
and thereby af- 
fords a better 
criterion of the 
relative 

.shape, and po- 
sition of ob- 
jects. 

The 
Douche 

amall elastic bottle fitted with a nozzle and fleitble 
ending in a rose, through which, by means 
valve, the water is drawn from a vessel and 
driven in a fine spray over the ejo held open to receive 
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it (see fig. 79), Tho syrmge in fig. 79 is veiy 
useftil for a variety of purposes. 

Syrine^ng the Ears ia best performsd by a syringe 
having a long nozzle to direct the current of soap 
and water down the meatus to the was. Figure 
80 conBiBts of a syringe with double opening and air 




Fig. 80.— Syringe for senillnBiirjoutiiiiionjJCurretitinWtheuoBHuriar,**.' 

chamber ; when in action it supplies a continuous 
gentle current, which breaks up the concretions more 
speedily and with less discomfort to the patient than 
the intermitting jet of a common syringe; but an 
important part of the apparatus is the long slender 
nozzle to direct the stream well into the meatus. The 
inatrumont-roakerB supply a little spout or shoot to 
hang under the ear, to turn off the water into a 
basin clear of the neck. If time permit, the patient 
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should keep the ear charged with olive oil for a 
few days before syringing, that the was may be 
softened. After the wax is remoTcd, the irritation of 
the canal m beat allayed by a little glycerine or olive 
oil put into the meatus, and covered by a pledget 
of cotton wool, large enough to fill the concha and 
too large to enter the passage, where it may be lost 
sight of. 

For the Ifaaal Douche, a convenient form con- 
sists of li yards of ordinary india-rubber tubing 
■i inch in diameter, to one end of which is attached 
a perforated metal conical weight, and to the other an 
ordinary broad-shouldered nozde. The weighted end 
rests at the bottom of a vessel containing the injection, 
placed on a level above the patient's head. The tube 
is then made to act as a syphon, delivering the fluid 
through the nozzle in a continuous stream. The 
patient should hold the bead forward and the mouth 
open over a baain, as the soft palate thus closes the 
pharynx, when, if the nozzle he fitted closely into the 
nostril, the fluid passes from one meatus to the other 
in a forcible stream, which cleanses the nares and 
upper part of the pharynx thoroughly and issues on 
the face from the open nostril 

Only weak solutions of astringents or of common 
salt having a density equal to that of the blood, should 
be employed to wash out the nasal passages. 

Ice-Cold Injeotiou. — In obstinate epistaxis the 
norea are sometimes plugged, but before proceeding 
to this painful mode of treatment, a simpler plan 
should first be tried ; namely, the iajectian of ice-cold 
toater into the nostril along which the blood flows. 
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The stream should be directed upwards thut the nater 
muy first dislodge the c!ote entangled in the meatiises, 
and theu flow over the bleeding surface. This is best 
doue hy employing the nasal douche above described 
(see fig. 80), or a clyster syringe, one tulje of which hes 
in a vessel of ice-cold slightly salted water (contain- 
ing solution of galhc acid or other styptic if desired, 
though cold water alone usually suffices), the other 
tube, having a long narrow nozzle, is passed up the 
nostril and directed ujiwarda among the spongy bones. 
With this apparatus the water is injected steadily for 
half an hour, before being abandoned as unsuacessful. 
The patient is kept still, sitting upright in. a oool 
room. If these means fail to check the flow of blood, 
the nares may then be plugged. 
Plugging the Hares. 

Apparatus. — I . A flexible catheter, No. 7, or Belloo's 
sound. 2. Whipcord. 3. Lint 4. Scissors. 

Step 1. EoU up a strip of lint tightly into a mass, 
1 inch broad and ^ an inch thick, trim the ends away 
with soisaora till the mass is of a size to enter ft 
posterior naris, then tie the wedge in the middle of ft 
yard of whipcord previously doubled. If blood triokle 
down both nostrils, both must be plugged, and two 
such plugs must he prepared ; next, make two hkhs 
similar i-olls of lint, and tie these up with a ehort piece 
of silk or twine to prevent them from imrolling. 

Step 2. Pass along the interior of the catheter a 
yard of twine, and draw its end through the eye rf 
the catheter a few inches, then introduce the catheter 
through the naris directly backwards, not upwards nor 
downwards, because, when the patient is upright, the 
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floor of the nose is nearly horizontai When the | 

.theter has reached the pharynx, the finger, l 
forceps, must be paaaed through the mouth to catch j 
the string hangmg from the end of the catheter and j 

it out of the 
mouth, where it 
d while the 
inatniment is with- 
drawn from the 
nose. The step is 
repeated in the 
other nostril if 
required. 

Step 3. Nest 
wash out the nos- 
trils with a, few 
Byringefiils of ice- 
cold water, in 
which some tannin 

auspeaded. 

Step 4. Fasten 
the double string '"" """'"'* 

the plug to the end of twine hanging out of the 
mouth (see fig. 81), and then draw the other end out 
through the nose ; this will carry the plug across the 
mouth to the pharynx, here the finger guides it over j 
the soil palate and thrusts one of its ends into the naris, 
where the strings draw it tif;ht The plug for the an- 
terior nostril is then put in place, and the strings tied 
tightly over it (see fig. 82). Thus the plug in front 
the plua; behind in place, and vice varsd. The 
end of string from the posterior naria, left hanging out 
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of the mouth, must next be tied to the string of the 
anterior plug to keep it out of the patient's way, 
till wanted to withdraw the posterior plug, when that 
ia to he removed. If blood run from both sides, tho 
other anterior and poft- 
terior narea are stopped 
by a repetition of this 
operation. 

This apparatus is Tery 
iminful, and, if borne bo 
loug as a couple of days, 
should alwayH be taken 
out then If bleeding 
recur, which is veiy un- 
likely, fresh plugs tniut 
be mtroduoed. Some- 
times the posterior plugB 
are soaked in styptio 
solutions ; this is a bad 
plan, because the bleed- 
ing part ia not at the posterior nans, and the 
styptics increase the soreness the plugs theDuelTes 

Another Flan. — Dr. Hamilton* has described A 
simpler method. A strip of hnen I inch wide aad 
3 feet long is soaked in astringent fluid — glycerine of 
tannic acid, for example. The end ia grasped by a pair 
of dressing forceps and carried along the meatus to 
the posterior naris. About 1 foot of the strip is than 
rapidly passed into the nostril with the finger Ukd 

* " British Medical Jonrual," Msj 8, 1830. 
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itliuiab, making a solid masB, n'hich is thrust as such 
to the posterior naris by the dressing forceps or a 
pencil. It should, be diatino-tly felt occupying the 
posterior nostril by the finger passed, through the 
mouth, A aecoud portion should now bo paid in 
quickly and pushed up the cavity of the nose as high 
as it will go. Lastly, the remainder should be quickly 
doubled into a solid mass and passed inside the an- 
terior nana. Here the strip of linen remains until 
the end, loosened by mucoufi secretion, drops out. 
As the end hangs from the nostril it must be cut off 
bit by bit. But on no account should any traction be 
toade on the strip : it should be allowed to come away 
of itself as the mucus softens and acts it free. 

The introduction of the preliminary plug to the 
isterior naris may bo facilitated by carrying a thread 
into the mouth with a catheter or Belloc's sound along 
the floor of the nose and attaching to it a loop of 
thread which runs freely round the end of the strip 
already folded into a solid mass large enough to fill 
the posterior naris, and secured in its shape. The 
loop of thread is then drawn backwards through the 
naris and mouth until the plug is fixed in ntu. Then 
the loop is cut, and one end being pulled on, the whole 
thread slips away, leaving the plug fixed in the 
■posterior narJs. 

Belloc's Sound. — Fig. 83 ie a curved silver cannula 
female catheter, furnished with a long spring 

•let, that arches round in a circle when thrust out 
annula, and has a hole at the end to carry a 
The long stylet can be unscrewed into two 
-parts when not in use. The figure represents the 
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inBtrumont with the stylet ready for protrusion, aod 
the Bame arching forwards after it ia protnideU. 

The cannula is passed along the meatus till the 
end reaches the pharyni, then the stylet is protruded 
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and arches forward till it reaches the teeth, 
a thread is passed through the hole, and the atylet 
being withdrawn, the thread is carried with it into 
the pharynx and through the nostril, where it can 
he used to draw the plug into ita place at the po*- 

Tooth Drawiag.^A surgeon ia frequently required 
to draw a tootji on emergency, and should be provided 
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with inatrumenta (see fig. S4). Seven pairs of forceps 
and an elevator are sufficient for all he ia likely to 
deal with. They are differently shaped for the dif- 
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ferent teeth, which vary nnich at the aeck, the part 
grasped in the forcepa. 

For the operation the patient should be seated ' 
in a high-backed chair ; the surgeon stands at his 
right side, holds the jaw with his left hand, while 
with the right he thrusts the beaks of the forcepa 
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between the gum and the tooth ou its Ungual and 
buocal aspects ; having reached the ueck, he holds the 
tooth firmly, pushuig it inwards and outwards with 
a rotary motion of the wrist (eicept for the molar 
teeth). Sudden tugs break the tooth and leave the 
behind; when loosened by rotatiou and lateral 
lotion, or 'rocking,' the forceps readily lift the tooth 
cut of ita socket. 
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For the upper incitm-s the beaks of the foroepa a 

straight, slightly hollowed inside, to give them hold uf 
the teeth, and have crescentic edges (see fig. 35), 

The upper ivdiors and canines can be drawn hy the 
same pair, as the shape of these teeth at the neck 
varies to only a small extent. 

For the loiiifr inciiora very narrow forceps are neces- 
eary. The beaks {fig. 86) should be curved at the joint 
sufficiently for the handles to clear the upper jaw (sea 
fig. aS). The edge of the beaks is crescentic, aimilarto 
that of the njiper incisors. These forceps are also very 
HscfiJ for removing roots, us their finonesa enables 
them to sink between the stump and the alveolus with 

For the hiaiqiids, beaks with crescentic edges alBo 

are used, but the inside of the beak is more hollowed 

to fit the round neck of these teeth 

(see fig. 87). All the bicuspids can be 

drawn with the same pair, but it is 

convenient to have forceps bent at 

the joint to clear the upper jaw when 

extracting a lower bicuspid (see fig. S8). 

For the upper molars two forceps are required, one 

for each side of the jaw; the beaks of these are well 

hollowed to admit the crown of the tooth. The inner 

beak terminates in a crescentic border to fit the large 

internal fang (see figs. 89 and 90) ; the outer beak has 

two smaller grooves separated by a point that passes 

between tho two external fangs. 

In drawing these teeth the forceps should be thrust 
as high as possible and held firmly, while the fiuigs 
are loosened by moving the tooth from side to aide, for 
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I from the multiplicity of fangs, rotatory motion is not 
I available. 

The vnsdoTn molart are often difficult to aeiae from 
I feeing almost buried in the jaw ; as they resemble a 
B bicuspid in shape, the bicuspid forceps (fig. 87) should 
I be employed ; if this fails to penetrate between the 
)oth and the alveolua, the narrow incisor forceps 
E(fig. 86) obh be driren up till it grasps the tooth. Not 
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I nnfrequently the fang of this tooth in the lower jaw 
is curved backwards and preveuta extraction when the 
tooth has been loosened ; this difficulty may be over- 
come by pushing the crown of the tooth a little 
backwards so as to tilt the fang forwards out of place. 
When the molars are closely set, or the tooth to bo 
extracted is overhung by its neighbour, it ia often 
difficult to avoid tearing the gum extensively and 
even carrying away more than one tooth ; tearing the 
gum is prevented by lancing it before applying the 
forceps, and slow and steady movements of the wriat 
usually prevent the latter accident, or the overhang- 
ing tooth may be filed away before the forceps are 
applied. 



148 



MISCELLANEOUS. 




inferior motan (fig. 91) have forceps, whose 
re doublj grooved and pointed to enable them 
to seize the neck on each side between 
the two &ng8. 

In Toieing Uttmpt, bo much decayed 
that the forceps will not hold them, the 
elevatormust be employed. Thisinstni- 
ment (fig. 92), straight, pointed, and a 
little grooved at the point, is thrust' 
down between the stump and the next 
^^fc tooth; the jaw beiagthen the fulcrum, 
j\^ ^^ the elevator is the lever to push Jor- 
^Hj^K wards the fkng ; when thus loosened it 
^^^P is easily lifted out. In working with 
Fig. Bi.— iufcrior an elevator there is some risk of thmst- 
atUp*. " ing the point through the alveolus, and 
wounding the tongue or floor of the 
month, hence it should always be guided and covered 
by the left forefinger. In removing the fangs of ia- 
■a the narrow forceps 
are most useful, and 
should it not be pos- 
sible to penetrate be- 
tween the fang and the alveolus, the alveolar border 
may be included in the grasp of the forceps and brought 
away with the tooth. The injury thus inflicted ia 
very unimportant, and much pain is saved. 

After the tooth ia estracted the mouth should be 
well washed with warm water a few times, the attend- 
ing bleeding being of no importance, except in indi- 
viduals of hiemorrhagio diatheaia, in whom measures ' 
should be at onco taken to arrest the flow. 
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To titop a hUeding socket the alveolus must be well 
■uleared of clots; tbea fragments of sponge, soaked in 
Bft solution of pei'chloridQ of iron, one part of the salt to 
■tiiree of water, should be packed into the cavity. A 
■plug of cork ia placed between the jaws, and a four- 
i bandage (see page 8) carried round the head to 
)ep them firmly closed, Shoiild this plan fail, the 
Bflocket must be cleared again, and the wire of the 
■ galvanic cautery pushed well down to the bottom and 
I then heated till it haa cauterised the cavity. 

The IioryngOBCOpe ia used to examine the interior 

I of the pharynx and fauces, the larynx and the trachea, 

[It consists (1) of a sLghtly concave reflector, with a 

Boentral aperture, worn on the forehead, or before the 

l«yes by means of a spectacle frame, of the observer. 

B^This throws a strong light to the back of the pharynx, 

•uhither is carried, by the haod of the observer, 

Bi(2) a small circular mirror, set on a long pliant 

■tandle, and varying in size from that of a sixpence to 

■■that of a florin. This mirror reflects the light to that 

fpart of the interior opposite to which it may be 

turned, and the eye of the observer then perceives ia 

the mirror an image of the part illuminated. If the 

face of the mirror look down, the larynx is depicted j 

if upwards, the naso -pharyngeal region, and so on. 

The use of the laryngoscope needs practice, but the 

difficulty in obtaining dexterity is not really great. 

For illumination sunlight is best, but faihng that, a 

circular gaa or oil flame will suffice ; even a simple 

gas flame or candle will answer the piu^ose. The light 

must be placed behind the patient, level with his throat. 

Some clean napkins should be at hand for use. 
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To use the instrament : set the patient, with the 
knees toi^'ether, upright, facing the observer, with the 
head thrown slightly back. Bidding the patient open 
bis mouth and put out ht3 tongue, the obeerrer 
arrauges the reflector to throw the Ught well into the 
pharynx, and gently eeiMB the tip of the tongue with 
his left thumb sud forefinger in a napkin, steadjiiig 
the left hand by resting the spare fingers against tiie 
patient's chiu. In doing this no pull or strain on the 
tongue is mtide. Next the observer takes the laiyn- 
geal mirror ia the i-ight hand, between the thmnb and 
fingers, like a pen, that it may be easily rotated or 
changed in position without the hand being itself 
shifted. He warms the mirror shghtly by holding it 
DTor the lamp-flame, lest the breath condense on it 
and obscure the im^e, and tests it on the back of 
his left hand to be sure it is not Coo hoi. This done, 
he slips the mirror to the phaiynx, being carefiil to 
touch no part until the uvula is reached. This tie 
gently pushes upwards, and thus brings bis mirror 
exactly into the centre of the pharyngeal cavity. To 
see the larynx, the mirror is rotated till it reflects the 
light into that organ. At this moment the patient is 
bidden to take a deep breath, and a complete image of 
the larynx is obtained. 

At the top of the image is seen the epiglottis ; at tho 
bottom, the two red prominences of the cartilages of 
Santorini poised on the summits of the arytenoid carti- 
lages. Between these points are the aryteno-epiglottio 
folds of mucous membrane. At the lower part of the 
mirror, between the arytenoid cartilages, a fold of jmt- 
C0U8 membiane is seeu during deep inspiration. Thin is 
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the poBterior wall of the laryni. The parts just ei 
meratedfonnaframe,iQwhi(;hare seen the pearly white 
vocal chords, stretching like an inverted A, with the apex 
towards the epiglottis and the base towards the aryte- 
noid cartilages. Still looting at the centre of the 
picture, below the vocal corda, the transverse rings of 
the trachea are seen, and, in favourable cases, even the 
bifiircation to the bronchL Looking to the sides again, 
the red mucons surface of the false vocal cord is seen 
OH each side, between the true vocal cord and the 
aiyteno-cpiglottic fold, During deep inspiration the 
vocal cords are widely separated, and the riraa glottidis 
becomes lozenge-shaped. During phooation (as when 
the patient says " Oh ") the cords lie close and 
parallel and the rima is a mere chink. They are then 
most strongly blanched. 

It must not be forgotten that in the image the 
parts are reversed, so that the highest and apparently 
farthest part of the image represents the anterior 
portion of the larynx, and the lowest or nearest part of 
the image the posterior portion of the larynx. The 
left vocal cord also lies opposite the observer's right 
hand and the right cord opposite his left hand. 

By skilful manipulation of the mirror a good view 
may be obtained of the base of the tongue, the pouch 
between the tongue and the epiglottis, the back of the 
tonsil and the pillars of the fauces ; again, by slightly 
increasing the angle of the mirror and directing its 
surface upwards, an image of the back of the soft 
palate, the posterior naros and the naao-pharynj as far 
as the base of the skull (the basilar process of the 
occipital bone). To gain this the palate must hang 
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luoH wad the bus (/ tiw taa0MbB«aad9H^I^ 
ft notiuigulAr tot^^ dcptcBar. TIb faCan* h^ 
kIm Im made t» emit & naol ■annd. T^iiiiilfcihM, ■ 

ifiimt OMM, it roqnires gnU A 
view (irUiu backof tbep 

nippto Shields and AxtiBcfad I 
floilblti ivtjry, ruloanised iadi^-rafafaei^ Ac, ate (•- 
(jtilrotl wboii thu nipple ia chafed sod ezeonBtedbf As 
ulilld'i Muoking, ospeciollj' if hia moutii be sttsded fay 
tlii-UHh, oi !■ UMuolIy the case. When die n^fie it am 
it ilionlil l>u wtill woalied and dried after toASng, thca 
oiivnrod with Klyoeriue of atarch or plastic GoDodioii,Biid 
protoutod iiy a itliiold. If mnch inflamed it maj be 
wi'a|i|i)Hi Iti lint dipped in alum water or aohitioii of 
Niil|>liati) (jf HJno (one grain to the ounce), and deep 
iililiikn Hhmild be freely rubbed witb lunar caostic. 
'I'Un lii-niuit Nliiiuld lie regularly emptied by the breast- 
piiiii|i if th<) tiliild'H suuking gives much pain, leat 
till.) nouuni Illation of milk in the ducts cause milk 
alwuoHS. 

Plugging the Vagina is employed in cases of rapid 
liiciiKiri'lii^iCo from the womb, &c. 

AfiiiiriilHt, — 1, A Hitk pocket-handkerchiefl 2. A 
dry imw line Riwii|fe or pellets of cotton wool 3. Silk 
Uin>iid. 4. A liody roller or folded sheet 

'I'liu Ml>uii^> shuuld be out iuto pieces the size of 
liMt« J if tho spon^ is compressed it answers better, 
Wlioti propiuvd, tile vagina siiould be cleared of 
concilia by n syriii)^ful of ioeKsold water ; the handker- 
oliiof, unfolded and thrown over the right hand, ia 
piuuud up tlio ^■ngina till its centre reaches the oa 
utorj^ tho iwiilers and ends tlien project from the 
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I Tagma. The interior of tke handkerchief ia nest filled 
' by firmly packing the sponge in bit by bit until the 
vagina is distended by the mass ; the ends of the hand- 
kerchief are then tied together. The sponge swells as 
it absorbs the blood, and corapressea the bleeding 
Teaaels by its distention. Before application it may 
be dipped in glycerine of tannin. 

The abdomen and uterus are then supported by a 
' body roller, or folded sheet, wrapped tightly round the 
hips and waist, while the patient, lightly clad, ia kept 
quiet in a cool chamber. 

When the plug haa answered its purpoae it is re- 
. moved, by withdrawing the sponge bit by bit, and the 
vagina ia washed with tepid water. 

Tlte kite's tail plug — Masses of cotton wool the size 
I of a hen's egg are tied at two inches' distance &om 
each other along a long string. When about a dozen 
are tied on, a speculum ia introduced, and the first 
L ball of wool is passed to the bleeding point and pushed 
r firmly against it, and then another, and so on, until 
gina is firmly packed. An end of string is left 
I banging out of the vulva, whereby the plug may be 
I removed when necessary. Each mass comes away 
I Buccesaively with ease as the string is pulled out of 
I the v^na. 

Inflatable india-rubber tampons are now em- 
I ployed for this purpose, but they are not always at 
1 hand, and are likely to get out of order if seldom used. 
Injecting the Urethra often faib from the in- 
I eEBcient mode in which it ia done. The syringe 
Lemployed should bo shoil enough to be worked easily 
I with one hand, and need not contain more than two 
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or four tea^pooufuls, as that amount distends the 
urethra. One of such a size ia easily worked by one 
hand. The opening through the nozzle should also 
be wide, that a forcible stream may be injected into 
the urethra. 

The patient should fill the syringe, then place on a 
chair or stool before him a chamber-pot, and make 
water to clear out the discharge collected in the 
urethra. He then inserts the slightly bulbous noizle 
into the meatus urinarius, and grasps the sides of the 
ghins with the left forefinger and thitmb to close the 
mouth of the passage. The right thumb next presses 
down the piston slowly, so that the whole of the in- 
jection passes into the canal and distends it. Keeping 
the meatus shut with his left finger and thumb, the 
patient lays down the syringe and rubs the under part 
of the penis backwards and forwards, that the iojection 
may be forced into all folds or follicles of the mucoos 
membrane. Having thus occupied about thirty 
seconds, he releases the mouth of the passage, tthw. 
the fluid is ejected sharply into the vessel placed, 
ready to receive it. This rapid ejection is a test of 
the proper performance of the operation. 

In counselling the use of astringent solutions, the 
surgeon should always caution the patient not to 
employ one that produces smarting that is severB, or 
which h\stB more than a few minutes after in- 
jection. If it causes much pain, the soluticm ia 
too strong. 

Catheters and Bougies. — Silver catheters an 
made in sizes, increasing from No. i to No. 12, the 
first having a diameter of O'OC inch, the latter O'SB 
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inch. Larger ones than these are aeldom employed. J 
Each catheter is fitted with a wire stylet. 
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13.— Silvor catheter 



The eiirre preferred by different aurgeoaa Taries J 
much ; the one moat generally adopted is that u 
by Sir Henry Thompson. This curve forms one-fourth \ 



Fig. e 
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of a cu-clo of 2^ inches' diameter, and is that moat I 
dosely agreeing with the curve of the deeper part of | 
the lu'ethra. 

The flexible catheters of woven silk are of many 



Fig. 96.— Ftanch bQllx3iis-;ndea catlieltr. 

kinds; the English ao-called 'gum eIaatio'(fig. 94), 
the French black flexible (Sg. 95), and the vulcanised I 
indiMTibber (fig. 96) catheters being the three varieties I 



should be kept on i 



English flexible cathetere 
i well curved at thejlast 
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3 inches, tliat, when the stylet is withdrawn, for tie 
catheter to be poaaod, the ktter may retain sufficient 
curve to glide over the neck of the bladder easily. 

Vulcanised india-rubber catheters are now made 
with projections at the eyes to prevent them from 



Fig. 97.— The Klf'relaining catheter. 

slipping out of the bladder. ¥ig, 97 represents one 
pattern of these sdf-retmnvng catheterg. 

Sounds are solid, being of steel, plat«d or gilt, or 
simply polished. TheJr curve Tariea, and ia generally 
20 or 30 degrees more obtuse than that of the 
catheters. Their flat handles are set across the bntt 
so that the upper surface faces the name way as the 
point of the inBtrument, and consequently always 
indicates the direction to which the point is pressing 
during its passage along the canaL 

Bougies are mode of the same materials as the 
flesible catheters, also of whalebone, catgut or silkwonn 
gut ; they are kept straight, and the more supple tbey 
are the better. The black bulbous-ended bougies 
{bongiei olivaires) are the most useful variety for 
dilating the urethra. 

Bullet -Headed Bougies {Bougm & boide) are 
used for exploring the urethra in cases of gleet, where 
the diachat^ ia often kept up by a stricture or a 
tender patch of chronic inflammation of the mucous 
membrane. They are made of metal, or of black 
gum mounted on a very flexible leaden wire ; both 
kinds are usefid. The stem of the instrument is 
slender, no bigger than a No, 3 or No. 3 bou^ of 
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the English scale ; the end terminates in an egg- 
shaped bnlb of any required size. These bougies are 
moat useful from No. 4 to No. 20 of the English 
Bcale, corresponding to Nos. 10 and 30 of the miUi- 
metrical scale. The stem should be marked with 
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white rings an iuch apart, the fifth inch from the bulb 
having a ring broader than the reat, so that when the 
instrument is passing over a tender part, or is arrested 
by a stricture, the distance of the impediment down 
the urethra, can be at once estimated. la withdraw- 
ing the instrument, the wide base of tlie olive shows 
the exact position and length of those strictures which 
are not too narrow for the olive-head to slip by, for it ■ 
is nipped by the stricture and released as soon as t 
narrowing is passed. By using instruments large 
enough to fill the normal urethra, an induration 
beneath the mucous membrane can be detected in 
its earhest stage before it has produced symptoms 
diagnostic of stricture. 

Rigid instrumontB have one advantage over flexible 
ones, in that their points can be guided by the sur- 
geon ; the points of flexible instruments cannot be 
directed, hence the introduction of the latter into a 
stricture is less easily managed, consequently bougies 
with various kinds of points should be kept. But 
flexible instruments cause far less irritation than rigid 
ones, and should always be employed instead of the 
latter when possible. With patience and practice, much 
of the difficulty attending their introduction is over- 
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come. The Frooch bougies, with tfiporing ends and 
bulbous points, slip more easily through a stricture 
than instruments having the same diameter tlirough- 
out, and bougies with fine tapering points can some- 
times be iotroduced where others fail. 

POfisuig Catheters. — In passing instrumeatB along 
the urethra the conformation of its interior should be 
borne in mind. From the meatus to the triangular 
ligament, the normal urethra, when gently stretched, 
becomes a straight tube ; having, nevertheless, just 
within the meatus, a pouch in the roof, the lacuna 
magnn, where the point of the instrument may catak 
if not turned downwards. At the bulbous part the 
urethra enlarges in capacity by haying a slight down- 
ward curve in its floor, just before the triangular liga- 
ment is reached. In thb depression, the beak of ths 
catheter is apt to sink below the level of the passage 
through the ligament, which is always a. fixed point. 
Beyond the triangular ligament the urethra oarvw 
gently upwards, has a fl.oor beset with irregularities 
in which the point of the instrument easily catches, if 
not raised as it passes along the curve. 

A solution of curbolic acid in olive or almond oil, 1 
part to 16, should be the ordinary lubricating oil; and 
no instruments should ever be laid aside before th^ 
have been thoroughly cleaned in hot water and wiped 
dry. 

A Silver Catlieter is pasted most easily while tho 
patient is in a horiaontal position, with the shoulders 
low and the thighs separated. The surgeon stands on 
the left side of the patient, and holds the catheter, 
previously warmed and lubricated with carbolic oilf 
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iJightly between the thumb and two first fingers of the 
light hand, the beak downwards and the stem across 
the patient's left groin. Then taking the penis be- 
a the middle and ring fingers of the left hand, the 
palm being npwarda, he pushes back the foreskin with 
the thumb and forefinger, and steadies the mestus 
while introducing the beak of the catheter. This 
done, he draws the penis gently along the catJieter 
s the point is lowered to the perinceum, but without 
raising his right wrist until the instrument has tra- 
yelled 5 or 6 inches along the passage aud reached the 
triangular ligament. The surgeon then carries bis 
right wrist to the middle line of the patient's body, 
ttad while pushing the point onwards, raises the hand 
round a curve till it again sinks between the patient's 
thighs. When the bladder is reached he withdraws 
the atylet that the urine may escape. Three points of 
difficulty are usual in passing catheters — the lacuna 
magna just within the meatus, the triangular liga- 
int, and the prostatic part of the urethra just before 
itte bladder is reached. The first is escaped by keep- 
ing the beak along the floor of the urethra For the first 
two inches ; the second is best avoided by raising the 
irrist as the instrument passes the triangular ligament, 
And directing the beak against the upper surface of the 
urethra, lest, being in the enlarged bulbous part, it 
jdnk below the opening in the ligament ; the third 
jUfficuUy is overcome by depressing the hand weU as 
the point approaches the bladder. 

To pass llie catheter in the upright position, the 
^j»tient is placed against a wall or firm object, with his 
heels eight or ten inches apart and five from the wall, 
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that he may reat easily during the operation. Tfe |_ 
Burgeon Beats himself opposite the patient and grappa 
the penis with the two middle fingers of the left hand, 
the palm upwards ; he nest exposes the meatus with 
the thumb and forefinger ; and, his right hand holding 
the catheter by its middle obliquely across the left Bids 
of the patioot, he draws the penis on to the instrument 
till the triangular ligament is reached. He then car- 
ries the shaft of the catheter to the middle line, and, 
holding it by its end, brings the right hand downwarda 
and forwards, to carry the point upwards over the 
obstruction at the neck of the bladder. 

The operation should be done slowly and with great 
gentleness, giving the urethra time " to swallow the in- 
strument," as the French surgeons express it. Has^ 
or forcible movements tend to thrust the point against 
the wall of the urethra, where it hitches, if it does not 
penetrate and make it false passage. However easy 
the introduction may have been, the withdrawal of tin 
catheter should be always done slowly to avoid giving 
pain to the patient. 

When the canal suddenly contracts, as from a atric- 
ture, the point of the sound often stops at the ob- 
struction ; by withdrawing the instrument a little, 
and diverting its point to another side or along the 
upper part of the urethra, a point where the obstruc- 
tion is less abrupt will often be found to let the 
catheter glide into the stricture. The floor of QiB 
urethra should always be avoided, as false paasagee 
nearly always branch off from the floor dose to the 
stricture. 

Difficult narrow strictures tire most enaily 
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fby injecting a drachm of warm carbolic oil iuto the 

I urethra, and then passing fine black silk or wbaie- 

I bone bougies (bougies jUifomun) along the urethra. 

I These, from their finenesB (their diameter is only -j or 

4 of a millimetre, about yi„ inch), are very apt to 

[ oatch in false passages ; if so, the bougie should be left 

I angaged in the false passage, and held in the left hand 

le another bougie is passed along the urethra ; if, 

I in ita turn, this one gets into a false passage, it also 

[ Bhould be left, and a third passed ; and ho on till all 

I the false routes ore occupied, or a bougie enters the 

I stricture and reaches the bladder, which is known by 

Kihe readiness with which it will pass backwards and 

■fbrwards. The other bougies should then be with- 

pdrann, and the bougie which has passed the stricture 

\ be tied in for twenty-four hours, until the passage is 

I «ufBciei)tly dilated to allow a small catheter to replace 

Wit. If the patient is not suflering from retention of 

urine, there weed be no anxiety about evacuating his 

bladder, as urine will find its way alongside of the 

bougie when he attempts to make water. In passing 

to relieve retention. No, \ English flexible catheter 

should be used instead of bougies ; but when the 

stricture is too narrow for these, a bougie may still be 

tried, as the urine will generally dribble by the aide 

of the bougie with sufficient rapidity to relieve the 

patient. 

Englith JlejTtble Catheters should be kept on etylets 
curved a« represented in fig. 94, that the first 3 inches 
of the instrument, when the stylet is withdrawn, may 
retain sufficient curve to ride over the impediment at 
the neck of the bladder. In warm weather, after being 
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oiled, they should be dipped in cold water just before 
using, to render them a little etiffer, and lesa likely to 
lose their curve while traversing the urethra. Any 
curve may be imparted to the English flexible ciitheter 
by first softening it in hot water, and then holding it 
iu the required curve while it is dipped in cold water 
to set it, 

They may also be passed while the patient lies or 
stands, and the movements are the same as for the 
silver catheter. 

Bidbmti-eTuled or prohe-ended Cathetarg and Bougies 
(Bouffies olivairee) are always straight ; their supple- 
ness, their tapering ends, and their smooth rounded 
point enable them to glide along the urethra, and to 
accommodate themselves readily to the windings of 
the passage ; for which reason they are the easiest to 
pass both for the patient and the surgeon. In passing 
them they are slightly warmed if the weather is cold, 
to restore their flesibility, and gently pushed along the 
canal till the bladder is reached. 
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Elbowed or Coudi Catheters. — These have a fixed 
abrupt curve of 1 J right angles, as represented in the 
figure, ^ or f inch from the point. They are moat 
useful in cases of enlarged or inflamed prostate. 
Bi-coude catheters have two such curves. 

VuleanUed India-Jtubber CailifterK (figs. 96 and 97) 
are used when the bladder is to he kept empty ; their 
SnppleoesB renders them unijTitating, and as phos- 
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fptatra crust on them very slowly, they may bo worn 
vior a week without Leiug changed. 

They are eaeily passed by threading them on a long 
Stylet with the appropriate curve, and tying them 
it. The atylet is withdrawn after tbey are 



Recently a new material, " celluloid," has been 

I patented as a material for catheters. It is very 

Bsmooth, indestructible, and supple when hot, retain- 

ng, as it cools, any curve given while hot. 

To paaa a Catheter on the Female. — The patient 

I may lie on her side or on her back ; if on her side, 

I the knees should be well drawn up ; if on her back, 

I the thighs muBt be somewhat separated. Before 

1 introducing the catheter, a wine bottle or narrow- 

■fieoked bed urinal should be placed in the !ied ready 

^to receive tbe urine. If the ordinary slightly curved 

male catheter be not at baud, a No. 7 or 8 flexible 

me does just as well. 

Having oiled the instrument, go to the patient's 

Msk, and take the catheter in the right hand if she 

flies on her right side,, and in the left hand if she Uea 

Bon her left side ; if she lies on her back, go to either 

Inde and take the catheter in the hand nearest her 

R'feet, Hold the stem of the catheter in the palm, so 

■ that the beak lies against the tip of the forefinger, 

vhile tbe thumb and second and third fingers grasp 

le stem. Then passing the hand under the bed-clothes, 

I peek the buttock; from that pass the forefinger to 

B^e perinsBuni, and let it enter the vulva, keeping tbe 

»ck of the finger against the posterior part, then pass 

t between the nymphie to the entry of the vagina. 
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This is known by the tip of the forefinger being lightly 
grasped, unless the vagina is very wide. Keeping the 
finger just within, the vagina, feel for the arch of the 
pubea in front ; having found this, withdraw the tip of 
the finger slightly from the vagina : in doing this, it 
will strike a small projection of mucous membrane 
hanging just at the anterior margin of the entry. 
Keep the finger steady against this projection, while 
the other hand pushes the catheter gently onwards, 
which then rarely fails to enter the urethral opening 
which lies close above the projection of mucous mem- 
brane. Having penetrated the urethra, arrange the 
catheter in the receptacle for the urine, and push the 
instrument into the bladder. 

To Wash out the Bladder. — Apparatut. — 1, A 
fleiible catheter ; Nos. 12 or IS, and of 
single " web," so as to have a lai^ge in- 
terior channel through which mucuB 
can escape, but a smaller size must 
often he employed. 2. A caoutchouc 
bottle, holding nix ounces, and fitted 
with a tapering nozzle and stop-cock. 
(Fig. 100). 

During the operation the patient 
should stand, if possible, as the mucus 
is thus more easily cleared from the 
■ bladder. The Muigeon first fills his bottle 
completely with tepid water, that no 
; then directing his patient to stand 
r some firm object, pasaea the catheter 
and draws off the urine. He next inserts the nowle 
into the catheter, and, turning the cock, compresses 




against a wall o 
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[ "the bottle elowly until two or three ouaces of water 

I liave run into the bladder ; this he lets escape by 

I removing the bottle for a minute, and then repeats 

1 his operation till the water returns clear, but is careful 

[ not to exhaust the patient's strengtL Three or four 

I small injections wash the sediment and mucus from 

the bladder as quickly, and with far less fatigue or 

risk of spasm than a pi'olonged flow of water through 

I a stiff double current catheter. In this way the 

bladder may be washed twice or thrice daily to the 

great comfort of the patient. 

Solutions of nitrate of silver, carbolic acid, alum, 
t Ac, in the proportion of 1 part to 100, or to 50 of 
] water, can be used instead of water for this purpose. 
To Tie in a Silver Catheter, 
Apparatus. — I. A few yards of tape i inch wide. 2. 
|,A roller. 8. A 
I. spigot of wood ; 
I or, 4, A yard and 
ahalf of Bae india- 
rubber tubing. 

A 2-inch roller 
is tied round the 

hips ; from this, p\g. ioi._\ ailv^r i;atlniter Hod in tbe iiiatlira. 

on each side, a 

' ta[)o is passed round the thigh at the groin, and 

festened before and behind to the roller round the 

I hi]ja (see fig. 101) ; a narrow tape run through the 

I rings of the catheter connects them with the loops 

in the groins. The tapes are tied short enough to 

prevent the cacheter slipping out ; a yard or two of 

fine iudia-mbber tubing, tised on to the end of the 
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catheter, conveys the urine to a pan under tfae bed, 
and keeps the bed dry ; or a epigot of wood fitted to 
the catheter may be inserted, for the patient to draw 
out vhen ho desirea to void his urine. 

To Tie in a Plaxible Catheter. (Pig, 102). 

ApiKirntiu. — 1. A piece of soft 
twine, ov knitting cotton, about 15 
inches long. ' 

A catheter is first passed into the 
bladder, and the urine ruas off. The 
catheter is then gently withdrawn, 
till tfae streaiu ceasea, that the end 
of the instrument may remain just 
without the neck of tlie bladder. 
The string shoold be tied round the 
catheter ^ an inch from the meatus, 
its ends gathered together and tied 
in a knot about 1 inch farther on. 
The foreskin is then drawn back, 
the ends passed beneath the glaus, 
and tied round the penis behind the 
corona ; the superfluous string is 
snipped off, and the foreskin brought forward. The 
catheter is out off obliquely ^ an inch beyond the 
string, and then stopped with a spigot, direction being 
given to tfao patient to withdraw the spigot, and push 
the catheter a little fuxther in when he wants to make 

To Tie a Patient in Position for Iiithotomy. 

Apparatiie. — Two bandies, each 3 yards long aail 
2 inches wide, of calico or of saddle-girth, with tapea 
sewed on the ends. 



atring faaUDed lie- 
hind UiD 

gllDdlB, u 

oealed Dj t 



TO TIE FOR LITHOTOMY. 



167 



The patient is laid on hia back, a alip-knot n 
e middle of the bandage and passed over the wriat ; 
tlie hand is then made to grasp the foot, the thumb 
above, the fingers under the sole (fig. 103) ; one end of 
the bimdage ia carried behind and inside the ankle to 
the dorsum of the foot, where it meeta the other end 
passing' in front 
of the ankle. The 
ends are then car- 
ried under the 
sole, brought up 
t^ttiu, and carried 
round the hand 
and foot till they 
■e aeoured by 
tying the tapes in 
a double bow over 
the back of the 
land. Iti.es- '„,. m,_t,i., r., !««.»,.. 

tial in laying 

this bondage that each turn be tight and do slack 
left. The aasiatauta who hold the patient atand facing 
the sui^eou on either side of the table, in order to 
keep the thighs widely and evenly separated during < 
the operation. The one in charge of the right limb 
i hia loft arm round the thigh, and graspa the 
leg below the knee, while hia right hand holds the 
averted foot, and thua steadies the abducted limb — 
he who holds the left limb, mutatia mutandis, does 
the same. 

Brown's Dilatnhle Tampon is an ordinary lithotomy 
tube surrounded by an india-rubber bag (aee fig. 104), 
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wliici) cau be inflated through a small india-rubber 
tube. In the sketch the bag in represented in its 
collapsed form, ii, and the 
dotted oval, c, marka the ex- 
tent to which it can be puffed 
■out. By the four-tailed string 
the tube is fastened to the 
hip bandage applied as directed 
for securing a silver catheter. 
This method is excellent for 
preventing htemorrhage after 
lithctomy, 

Bedsores are beat treated 
by great cleauliDBss, aud by 
washing the skin exposed to 
the discharges with spirit of 
e every day. The pressure 
iim or trochanters is pre- 
vented by a ring of soft thick felt, covered on one 
side with adhesive plaster, and applied like a ooni 
plaster round the prominent bone. 

In addition to these local applications, the presBure 
of the body should be evenly distributed over its under 
surface by placing the patient on a. water- cushion, or, 
better, on Arnott's water-bed, or, where possible, by 
frequent change of posture. 

Arnott's Floating Bed. — In the hydrostatic or floating 
bed of Dr. Amott, the patient floats on the surface i)f 
a trough of water, into which he sinks until he haa 
displaced his own weight of the fluid ; the Soatii^ 
apparatus, or I'aft, so to speak, on which he lies, being 
a sheet of watei-proofing, and a. thin mattress or 



of the skin over the e 
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'folded blanket. The bod consists of a trough running 
on large caators, about 8 feet loug, 3 feet 8 inches 
wide, and 1 deep, with a tup at the bottom for letting 
oat the water, and a apont in one corner to fill it by. 
Over the top a macintosh cloth ia spread, its edges 
being firmlj nailed to the margin of the ti-ough, but 
the cloth ia left slack enough to float easily on the 
surface of the water when the trough is partly filled. 
This slackness is requisite to allow the water displaced 
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by the weight of the patient's body to rise up round 
him without tightening the cloth, or the floating prin- 
ciple of the bed is not carried eut, and the proasuro of 
the patient's weight not evenly distributed over hie 
body (see fig. 105). Three or four blankets are laid 
evenly over the macintosh, and these again are pro- 
tected from the moisture of the patient by a macin- 
tosh under-aheet. If n mattress ia usedj it must be 
very thin and supple, to let the surface of the water 
Rdjnst itself to the patient's body and receive the 
pressure evenly. The temperature of the water em- 
ployed to fill the bath should be about 60° Fahr. 

Waier-C mhions are made of stout macintosh cloth, 
half or two-thii-ds full of water, and laid on 
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mattress beneath the blanket and sheet (seo fig. lOfl), 
They arc more portable than the water-bed, bat tbey 




are aimply aoft. pillows, and do not counter-balance 
the weight of the patient in the manner of the floating 
bed. 

The Water-Ma ttrets, conatrncted on the same priu' 
ciple as a water-cushion, is employed as a convenient 
substitute for the water-bed, though less efficient. It 
is laid on an ordinary mattress, and covered by two or 
three folded blankets, and a macintosh under-sheet. 

Air-C'tiskioHS are also moat convenient stuffing pads 
for invalids. They are made of impermeable maciutoah 
cloth, and are for lighter than water-cushiona. 

The Coin- Catcher is an ingenious contrivance 
loin or other foreign body impacted in 
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the gullet. It consists of a flexible whalebone rod 
(see fig. 107) tapering slightly towards one end, to 
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which is Attached a double broad ebouldered metal 
cradle, working freely on a pivot bo as to project from 
either side of the rod. This ia passed below the foreign 
body, which ou the instniment heing witbdraira, is 
caught by the projecting wing and easily brought up. 
A sponge ia attached to the other end of the rod to 
sweep out fish-bones, ic., when in the gullet. 

he Stomach -Fump is used for emptying the 
stomach, or for injecting fluid food when patients 
refuse to swallow. 

It coasistB of a brass syringe holding 4 ounoes, of 
hich the nozzle is conncoted with two tubes, one at 




the end, the other at the side. The passage through 
them is directed by a valve which is governed by a 
lever lying on the barrel (see fig. 108). When the lever 
est, the current passes in and out of the syringe 
by the lateral tube ; when depressed, by the direct 
tube. The elastic tubes with smooth nozzles, about 
feet long, ai-e fitted to the syringe. There is also a 
,gag of hard wood, having a bole in the middle, through 
"which the tube passes on its way to the stomach, to 
protect it from the patient's teeth. 



172 



MISCELLAXEOUS. 



1 



E the contents 
! placed at 
The patient 



When the pump is employed ti 
uf the stomach, two waBbhand basins t 
hand, one empty, one fiill of tepid water, 
is seated in a high-backed chair to steady bis head. 
If fae resist the operation, oce assistant holds his bands, 
while ft second screws the small end of the gag between 
the t«eth and forces open the mouth, across which it 
ia then easily fixed. The flesiblo tnbe, being well 
oiled, is nest passed across the pharynx and down the 
gullet slowly and cautiously, without Btajiug for any 
effort of Tomiting it may induce; wheu about 20 
inches are passed through the gag the nozzle has 
reached the stomach, [t is always prudent to wait 
until the patient has espired air, before any fluid is 
injected to make sure thut the tube has not passed 
into the larynx instead of the gullet. First, Iwoor 
three By ringefula of water are injected into the stomach; 
then, removing the second tube from the haain of 
water to the empty basin, the action of the syringe is 
reversed, by pressing on the lever as the piston is 
raised, and letting it fly up when the piston is de- 
pressed. Thus two syringefuls may be withdrawn, 
then fresh water is agaiu injected and withdrawn 
until the contents of the stomach are removed and 
the water returns clear. Precaution mu^t be always 
taken not to exhauat from the stomach before water 
ia injected, lest the coats of that urgau be injured by 
being sucked against the nozzle of the tube. 

If desirable, antidotes may be dissolved or suspended 
in the water injected. When the pump is used for 
feeding patients, one or two pints of beef tea, e^ 
beaten with milk or wine, Liebig's soup, Ac., are thd 
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tnda of food suited fm- the purpose. Each time the 
piimp is used it should be thoroughly cleaned hy 
syringing through it plenty of warm water, and the 
tubes must be uuscrewed to wipe the joints carefully. 

To teask out the stomach hy syphon action, — A method 
of treatment employed in some forma of dyspepsia. 
Apparat'ui. — (1.) To a tube, of the material of which 
CBsophageal bougiea are made, slightly bulbous at the * I 

end, about ^ inch ia diametoi: and 20 inches long, is I 

fitted a length of india-rubber tubing 1 8 inches long ; 1 
at the end of this a glass funnel or receiver capable of 

holding a pint, is adjusted. To the nozzle of the J 

funnel is a atop-cocL (2.) Two quarts of tepid water J 

■ containing Jij of carbonate of soda. When about I 

to be used, the atiffer end is moistened or lubricated I 

with vaseline, and the patient, sitting upright, passes I 

the free end to the pharyns, and, while keeping up a I 

.series of swallowing movements, rapidly thrusts the I 

tube down his gullet. When ali the stiffer portion has I 

passed into the mouth, the patient stops. The end I 

of the tube lies then along the greater curvature of the I 

Btomach. He next charges the funnel with alkaline J 

water, and then raises the funnel above his head until m 

the fiuid has almost all subsided into the stomach. ■ 

At this moment he lowers the receiver below the level I 

of the stomach, and over a basin. The fluid imme- I 

diately returns into the receiver, and is emptied into I 

the basin below. A larger hulk of fluid runs out than I 

had entered, being mingled with the residue of I 

digestion, die. H 

The operation is repeated as often as is necessary, ■ 

until the alkaline water is returaed in a limpid atati-. I 
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The first injections are tepid, the latter ones oolS, 
l>ecaiiae they cause slight contraction of the atomach. 
The first injectic-n may Iw five or six ounces of millt . 
Thie operation is usually performed once daily, bat in 
extreme cases may be employed twice in twenty-four 
hours. 

Besides merely washing the stomach, this plan of 

•introducing the stomach tube may be employed for 

feeding patients whose appetite is insufficient. In 

Hueh oases the food is carefiilly prepared by cooking, 

and is usually of the consistence of gruel or pur^. 

Fine ceaophageal tubes, varying in size from No, 12 
to No. 6 of the EngLsh catheter scale, are manu- 
factured to use in feeding patients with stricture of the 

Transfuaioii of Blood. — The points of greatest 
importance in performijig this operation are : — 

1. That the supply of blood come from a Yigorous 

2. That the transfer be made within two minutes of 
the blood's escape from the vein of the blood*giver. 

3. That, to prevent coagulation, the blood should 
pass over as small a surface, and suffer as little ex* 
poaure as possible in transit. 

4. Care must be taken to prevent air from entering 
the vein with the blood. 

The apparatus described below is that devised by 
Dr. Graily Hewitt, and depicted in the Obaletncal 
Society's Transactions for 1864, page 137. It conalBti 
of a glass syringe holdiug two ounces (fig. 109), with i 
piston easily attached and removed ; its nozssle is 
curved and fits the month of a cannula of silver. The 
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nozzle of the syringe is provided with a little stopper 
attached by & chain ; a stylet likewise fills the cfinuula, 
to be withdrawn when the blood ia injected through 
the latter. 

The sncoesB of the operation depends in great 
measure on the rapidity with which it is ]>erformed, 
and requires the aid of two 
assistant a that the various 
steps may follow each other as 
quickly as possible. 

Ap/mratus. — 1. Syringe, 
cannula and stylet. '2. Lan- 
cet. 3. Scalpel. 4. Forceps. 
5. Three yards of tape, one 
inch wide, and lint. 6. A 
mlver wire suture. 7. A basin 
<if cold water. 8. Brandy and 
SalVoIatUo. .^^--^—-^ 

Step 1. See that the pis- ^ -^ 

ton-rod works properly in the Fig. luu. — omiiv Hewiira 

syringe, and that the instru- °"f blwuu ' 

ment ia fit for use ; then place 

it in the basiii of cold water, with the cannula to 

lie till wanted. 

Step 2. Place the blood-giver on a couch or easy 
chair in the same chamber, but so that he cannot see 
the patient, lest he faint and his blood consequently 
flow feebly. Tie up the arm as for veiieaection ; lay 
ready the lancet, and direct the assistant, in charge of 
the blood-giver, to keep his thumb on the vein when 
it is opened, that the flow may be checked when blood 
ia not required. 
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Step 3. Place a tnpe round the arm of the patient 
above the point for injection, and another below it at 
a convenient distance, and lay hare a vein {usually the 
median basilic) for an inch and a half of its course ; 
holding the vein by the forceps, make a alit with the 
scalpel and introduce the cannula, which is then in- 
truated to the second assistant. The atylet is with- 
drawn, and a minute drop of blood escapes through 
the cannula, showing that the point has been properly 
introduced into the vein. The assistant replaces the 
stylet and slackens the upper ligature, while the sur- 
geon proceeds to fiU his syringe. 

Step 4. The Burgeon, going to the blood-giver, 
makes a large opening in the vein with a laneet, or if 
the first assistant be a surgeon also, he may do this 
while the chief operator ia preparing the vein of the 
recipient. When the vein is open and the blood flow- 
ing freely, the barrel of the syringe is inverted over 
it and fiUed with blood ; when full, the nozzle ia 
stopped by the plug and the piston attached while the 
syringe ia carried to the recipient. 

Step 5. This being reached, the plug is pulled out, 
the nozzle inserted into the cannula, and the blood 
slowly injected by depressing the piston gently, but 
without quite emptying the syringe. A minute should 
be spent in injecting one ounce and a half, and a pause 
of five minutes ensue before a second supply is intro- 
duced. This interval may be employed in cleaning 
the syringe, &c., and procuring a fresh supply of 
blood ; 3 — 4 ounces of blood are usually sufficient, but 
.mcea have been injected on some occasions. The 
perturbation of the supplier (generally a near friend of 
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, often renders it necessary he should 
f brandy and water, that the blood flow 
D required. 

) with nozzles to fit the veins of the 
i, with an elastic injecting ball, are 
L for the transfngion of blood, bitt the 
if not constantly in use, becomes brittle, 
Uttly cannot be trusted for an emergency 
|, occurs. There are also difficulties in 
k donor and recipient as near to each other 
6 How of the blood through the india- 
squires. 

a sufficient blood has been introduced, 

i wounds are dresbied, as after venesection 

\, the long incision of the recipient being 

tot of suture under the pad. 

a by Boussel's Apparatus. 

i apparatus consists of an arrangement 

hich afterwards convey the blood 



< li tepid solution of bi^JMuate wf 

-.till tli<;m and t; clcordHkC *i''' 
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spheric extaustion to the arm of tho Mood-giver 
the vein which is to be pimctured at the right moment 
by a lancet placed in the receiver. The third part ia 
the Higginaon'a pump, G, which drives the blood along 
the tubes into the vein of the recipient. 

Ajtparatue — 1. Rouasera indiarrubber and vulcanite 
apparatus (fig. 110). 2. Scalpel, 3. Dissecting 
forceps, i. Two bleeding tapes. 5. Sponges, G. 
Lint and diachylon plaster and collodion. 7. A 
suture. 8. A quart of tepid water, in which half 
a teaapooikful of bicarbonate of soda is dissolved 
9. A second basin of warm water in which to plunge 
and wash the apparatus before it ia used. 10. A glaaa 
of warm braudy-and-water, sal volatile, and other 
restoratives. 

Step 1. Prepare the apparatus by pumping warm 
water through it while it lies immcraed. Get ready 
the several articles required. 

Step 3. Bring the blood-giver close to tha bedside of 
the recipient, and seat him comfortably. 

Step 3. First tie a bleeding tape around the blood- 
giver's arm to obstruct the flow through his veins at 
the elbow. Nest, apply the receiver, F, to the arm of 
the blood-giver, ao that its centre, through which the 
lancet will protrude, overlies the median basilic win. 
Compress the ball, E, so as to empty it of air. While 
holding E squeezed together, press the receiver, F, 
firmly down on the blood-giver's arm. Relax the 
pressure on E, whereby the air in F is withdrawn, and 
a vacuum produced therein. 

Stop 4. Turn the two-way stopcock, CD, so that 
the third small knob on it points towards the noBxie, 
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H, which is to bo inserted into the recipient's ve 
plunge the vulcanite bell, A, into the soda-solution, 
and work the Hi^inaon's bnlb, G, until the whole 
apparatus, reueiYer, F, tubes, and pump, G, are filled 
■with soda-aolutioD, and it flows out through the open 
nozzle, H. Then turn G D to stop the flow. 

Step 5, Expose an inch of the median basilio vein 
in an arm of the rccipiont, and, puncturing it, insert 
the nozzle, H, into the recipient vein. Intrust the 
nozzle, H, and the recipient's arm to an asaiatant. 
{This assistant, if he is competent, may perform the 
exposure of the vein while others are fitting the 
apparatus to the blood-giver, and thus save time.) 

Step 6. Set the little German-silver knobs, L and M 
on K, diagonally across the direction of the blood- 
giver's vein, so that the lancet projecting below K, 
may penetrate the vein obhquely. Nest, press down 
smartly the knob, K, and thereby puncture the vein 
beneath it. Blood escapes from tho vein, and gradually 
replaces the aoda-aolutiou in tho receiver, F, Shut off 
the stopcock, B, through which soda-solntion reaches 
the apparatus. Next, turn the stopcock, C D, and work 
the pump, G, so that soda-solution flows out of the 
nozzle, J. When blood instead of soda-solution issues 
J, turn tho stopcock, C D, quickly, so that the 
int is diverted from J to H, Continue to pump 
'Iff through H, which is steadily held in the re- 
npient's vein until the requisite amount of blood is 
transfused from the giver to the recipient. 

Step 7. Remove the receiver from the bloodgiver; 
tie up his arm as after venesection (see p. 21). Tie 
up the arm of the recipient likewise, after bringing the 
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edges of the Bkiu-wtmnd together with a stit 
collodion. 

When the apparatus has been used, put it at 
into warm water and pump through it plenty of water 
and of Bodarsolution to cleanse it thoroughly. Then 
unscrew the sevei'al parts and wash them thoroughly. 
Then dry the whole carefully, pulling out K in order 
to clean and dry the lancet properly. Let the appa- 
ratus lie before a fire to get perfectly dried before it is 
put away in its case. Neglect of this inatruction will 
render the instrument imfit for use at the next emer- 
gency. 

If the bloodgiver be nervous or iaint, he must be 
freely plied with restoratives. 

ToumiquetH. — Tourniquets are of Beveral kinds. 
When hajmorrhage has to be temporarily arrested, 




that of Petit {fig 111) may be used. It consists of B 
strap of stout webbing aad buckle, that can be rapidly 
tightened by a few turns of a screw. To use thit 
tourniquet : lay a roller over the artery aa a pad and 
make it steady by carrying the end once or twice round 
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limb ; then pass the Etrap over the roQer, keeping 
the buckle about 2 inches awaj from the eerew aod 
the screw on the aateiior or oater aspect of the limb, 
Rway &om the pad, lest that be displaced when the 
Acrew is tightened. The 
toamiqnet should be 
screwed np as quickly 
as possible, that the 
limb be not charged 
•with blood by obBtnict- 
ing the venous Sow, 
before the arterial cur- 
rent is checked. 

To imptwue a Tour- 
niqiut &om a han d k er - 
ohief, a, stone, and a 
Btick. Fold a etone the 



i of I 



the 
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middle of a handker- 
chief, lay it over the 
main artery, tie the 
ends of the handker- 
'cbief round the limb, 
Blip the stick underneath and twist it round, till the 
tightened handkerchief draws the Ktooe on to the 
«rteiy and arrests the flow of blood (toe fig, 112). 

Bloodleas Opentums. — Esmarcb'selMtiobatuliga I 
luis been much used of Ut« years to diniini«b the low 
(^ blood during operations on the limbs. 

The apparatus consists of— I. A stout webbed hjgfalf 
elastic roller, about 4 yards long and 2} inches wide. 
2. A clip made of stout india-rubber tubing, 2 i 
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long, in each end of which is fixed a wooden plug, 
carrying a hook. A better one is Cozetei^s elastic 
tourniquet 

Before applying the elastic roller the limb is raised 
and rubbed towards the trunk in order to diminish 
the quantity of blood in it ; the roller is then tightly 




Fig. 113. — The horse-shoe tourniquet. 

applied from the extremity upwards in spiral turns, 
overlapping each other, and continued for some dis- 
tance beyond the proposed seat of operation, as, for 
example, to the middle third of the thigh for an 
amputation of the leg. The elastic tubing is next 
drawn tightly round the limb, and the ends hooked 
together, close to the highest turn of the roller, 
which is then removed, leaving the limb blanched 
and exsanguine. 
After the operation the main vessels are tied before 
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'Sbosenmg the constricting band, which is then gradually 
relaxed and smaUer arteries secured. 

In Sifftioron^e Horseshoe tourniquet (fig. 113) the 
axtremitiea of the shoe can be approximated to each 
other by a rack bcvow working a hinge. The ends are 
furnished with pads, one broad and flat to bear on the 
limb away from the artery, the other rounded to com- 
press the vesBel itself. The tourniquet does not arrest 
the whole circulation in the limb. It can therefore 
be applied for a longer time than that of Petit, 
However, it easily slips out of place, and soon becomes 
Tery irksome and painful 

The Abdominal Tourniquet of Lister (fig. 114) is a 
clamp for compressing the aorta during amputation 
through the hip joint, and operations where a tourni- 
quet cannot be placed on the limb. It consists 
of a semicircular bar, with a broad pad to bear 
on the lumbar vertebnc behind, while in front it 
holds a long screw-pin carrying a pad. This instru- 
ment passes round the left side, and its pad is forced 
down into the abdomen, 1 inch to the left of the um- 
bilicus, until tlie aorta ia compressed against the spine. 

Davi/'s Lever is a cylinder of hard wood about 18 
inches long, which is passed up the rectum far enough 
for its end to reach the iliac arteiy. By pressing the 
lever against the ischium of the sound side, as a 
fulcrum, the end can be brought to bear on the vessels 
of the limb through which it is desired to arrest the 
luemorrhago during amputation at the hip-joint. 

Cart^i Tourniquets (fig. 1 15) are employed to control 
and diminish the Sow of blood through an aneui 
They are intended to be worn for several days, and 
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are fitted with many contrivances for obtaining a 
tiououB pressure on the artery without completely 
arresting the flow of blood. They are always used in 
pairs ; in the figure, one presses the estemal iliac on 
the pubes, the other the femoral artery. The first is 
fastened to the body round the hips, the second round 
the thigh. They arc constructed as follows : an ann 
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attached to a pad reaches ronnd the limb to tho 
artery, over which it supports a ball and socket joint 
capable of turning in any direction, but fised by a 
screw clamp. This joint has a long screw carrying 
the compress down to the artery. There is a httle 
play of the screw in the ball of the joint, controlled 
by india-rubber bands, that the compress may yield 
slightly before the arterial pulse. In the solidification 
of an aneurism by this means, the flow of the blood is 
intended to continue ; hence the current through the 
vessel should not be completely obstructed by the 
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presBure of the tourniquet, and the elastic banda 
prevent that pressure from becoming insupportable. 

When the tourniquets are applied, the patient must 
lie on a flat hair mattress, have his limb well washed 




and dried, lightly but evenly bandaged, and somewhat 
raised. If the thigh i3 hairy it should bo shaved 
where the pads will press, and. duated with powdered 
French chalk. The tourniquets are nest adjusted, as 
seen in fig, 115 ; the patient is taught to change the 
pressure when it grows irksome, by screwing down 
the second pad, and then releasing the first. 

Fumigation. — Mercurial vapour baths are con- 
trived in various ways. The following plan succeeds 
perfectly well when the whole surface of the body is 
to be exposed to the vapour {fig. IIG). 

Apparatus. — A Langston Parker's lamp made by 
most instrument makers. In this a spirit lamp, hold- 
ing the required amount of spirit, is enclosed i 
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cage, on the top of whtch is a receptacle for the 
calomel, and a small sauoer for water (&g. 117). The 
flame beoeatti boils the water and volatilisea tha 
calomel. Water is added, because the calomel yapour, 
when associated with steam, acts more efficiently than 
with dry air. 

The lamp ia placed under a high wooden chairJf 




which the patieut aits undressed, and round hia t 
a frame is tied, made of cane hoops, with a 
cover aewn over them ; this falls to the ground and 
encloses his Iwdj in a chamber, where the vapour is 
confined while being absorbed into the akin, A 
blanket thrown over the frame completes the preps- 
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ration. The cloak is more expensive, but is a more | 
effectual cover, when made of maokiutMh cloth. 

The patient, in four or five minutes, usually breaka ' 
into a violent perspiration, liia pulse quickens much, 
Bometimes even syncope occurs ; hence, he should not 
be left alono until the bath is over. This, if the flame 
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is strong and the quantity of calomel not very great — | 
two scruples being a common dose— occupies a quarter 
of an hour. When the bath ia over, the patient 
should at once get into bed, and lie there a few hours ; 
he may rise and be sponged with tepid water, 
l^derate but tolerably speedy mercurial isation of the 
system is thus induced. 

Local Fumigation is employed when the disease | 
confined to a few obstinate patches of eruption. 
For this purpose an earthenware alembic (fig. 118) 
fitted to the lamp used for general fumigation. The 
calomel is thrown into the bott-om of the alembic; 
the flame plays over the outside, and heating it, 
Bublimes the calomel, which reaches the mouth of 
.the alembic and condenses on any part to which it ia , 
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The throat may be fumigated by inhaling the vapour 
as it escapes frura this alembic, or by Bucking air 
through the spout of an earthenware teapot in which 




the calomel haa beeii placed, heated by a spirit lamp 
underneath. 

The Hot-Air Bath is easily obtaineil by undress- 
ing the patient, putting him to bod on a mattress, and 
fastening across the bed two or three lengths of cane 
or stout wire, over which a blanket is next thrown. 
The patient's body is thus enclosed in a small chamber, 
the ail- of which is then heated by putting inside, on 
an earthenware plate, a spirit lamp, surrounded by > 
kitchen lemon-grater to protect the bed clothes firou 
its flame. Sheets sliould be dispensed with while the 
lamp is alight, iest they catch fire. The temperature 
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should be watched, lest it gi-ow hot euough 
to Bcorch, but it must ba kept up till the patient 
breaks into a sbarp perapiration, when the lamp may 
be removed and the patient allowed to cool slowly. 

The action of the bath ia greatly accelerated by 
sponging the patient all over as he lies in bed with 
tepid water, when the air grows warm. 

Safety lamps protected with wire ganae, and fur- 
nished with a cradle to keep the bed clothes up, are 
sold at the instrument-makers, and are more free from 
risk. 

The "Vapour Bath. — The patient ia put to bed as 
in the hot-air bath, and a few feet of Tulcauised india- 
rubber tubing, fastened to the spout of a tea-kettle on 
the fire, bring a supply of vapour into the bed. 

The vapour bath may precede the hot-air bath, and ■ 
will greatly quicken the action of the latter. 

The Aspirator {fig. 119) consists of a metal-fitted 
glass syringe, with an accurately adapted piston, and 
capable of holding from two to four ounces of fluid. 
The nozale is connected with two short metal tubes, 
one at the end, the other at the side, each of which is 
fitted with a stopcock. 

Whoa in use a sharp-pointed hollow needle ia 
fitted to the end tube, while a piece of india-rubber 
tubing connected with the side tube serves to 
convey the fluid from the syringe into a vesaeL A 
short length of flexible tubing, interposed between the 
-nozzle and the puncturing needle, protects that from 
while it is in the wound. 

The needle, previously dipped in carbolic oil, ia 
thrust well through the skin, etc., into the cavity to 
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be emptied ; the piston is raised, and the stopcock h 
then opened, when the fluid will be drawn up into the 
partial vacuum in the 
syringe. 

When filled, the 
sjringe can be readily 
emptied, without 
withdrawing the 
needle, by turning 
the stopcock to open 
by the aide tube, 
through which the 
fluid is then expelled. 
This process is re- 
peated until the 
cavity is emptied, 
when the needle is 
suddenly withdrawn 
to prevent the entry 
of air, and the minute 
pimcture left to close 
of itself. 

Cupping, — Drg 
and Wei Cupping. 
Apparatm.—'l, A 
series or nest of e^thausting glasses. 2. Boxes of 
lancets of different sizes for incising the akin, called 
scarificators. 3. A spirit lamp. • 

The glaases are 6 oz., 4 oz., 2 oz., and 1 oz. in capa(u^, 
of rounded shape, with thick smooth edges (fig, 120), 
In dry cupping the object is to relieve internal con- 
gestion by drawing the blood into the subcutaneous 







lue. The back and loins, where the skin 
is tolerably loose, are moat suitable places for thia 



The Operation. 

Step 1. Ligiit the spirit lamp, direct the patient to 
Hit forwards, and lay bare the back ready for the 
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glaaaes, which should be placed on the bed within 
reach of the operator's right hand. 

Step 2. Barefy the air in a glass by plunging the 
flame into it a few moments, and thea quickly clap the 
mouth of the glass on the skin ; leave it there while a 
second and third glass are heated and applied, when 
the first should be removed and its vacuum restored 
before it is replaced. When the glasses are put on 
again, their rims should not lie exactly in the rings 
marked on the skin by previous applications, or the 
bruises may infiame and slough afterwards at these 
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parts. The application and removal of the gluasea 
should be done aa lightly as possible to prevent aU 
unnecessiuy pain. The glass is easily lifted by slip- 
ping the ftuger-nail underneath, and thus letting air 
into the vacmiin. 

A few repetitions of this incomplete vacuum 
cause the skin to puff up readily into the glaasea, 
and much blood is thereby attracted into the cellular 
tissue. 

Wet or Blsody Cuppirtg. — When it is desirable to take 
blood from the body, the akin is first punctured or 
scarified by the scarificators, half a dozen inciaiona 
being made at a blow by as many lancets protruding 
from a box, when a spring it holds is touched ; the 
glasBes are then laid over these inoiaious, and the 
necessary amount of blood removed by their exhaust- 
ing ])ower. 

Leeches. — Each leech should draw about 2 drachms 
of blood, and if the bite is well fomented, another 
drachm will escape from the wound afterwardB. 

Before the leeches are applied, the akin should be 
well washed with warm water, and earetuUy dried. 
The leeches should not be takeu from their bos, but 
the box inverted over the part, when they will quickly 
fasten themselves. If the leeches are applied in a 
dependent position, a soft napkin may be pinned round 
the bos to support them aa they grow heavy, and to 
enable them to suck as long as possible. They should 
be allowed to drop off; if pulled ofi^ they are apt to 
tear the wound, or leave part of their suckers in it, 
which causes much irritation afterwards. ^^ 

The leech is put in a little glass wlieu applied to 1^| 
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or the cervix uteri, and held against the part he 
is to Buok. 

If the leeches do not bite readily the part should 
be smeared with blood or warm milk, and the leeches 
put into lukewarm water a. few minutes ; 




iored frith K needle. 



ta small beer is also said to stimulate them to bite. 
The bite is tripartite ; three saw-cuta, jigth of an inch 
long, radiating from a cenlre (see fig. 121). 

If the bites bleed longer than is desired, they may 
be stopped by pinching the skin between the finger 
and thumb, wiping the bite thoroughly dry, and filling 
it with a little bit of amadou or fine sponge, soaked 
in solution of percliloride of iron ; a larger piece of 
■ftjnadou is placed over the first, and the whole com- 
presaed with a turn of a bandage or long strip of 
plaster. If this fails, a sewing needle may be passed 
through the skin beneath the centre of the bite, and 
the bleeding surface constricted by twisting a thread 
round it under the needle (fig. 121). 

Leech-bites should never be left bleeding, especially 
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in cliildreii, fur a dangerous amount of blood may te 
lost from tliem in a few hours. 

TentB are inatruments made of some aubstaaoe 
that enlarges aa it absorbs liquid ; thoy are employed 
to dilate apertures of sinuses or natural passages, as 
the corvLi uteri, Ac, and are generally short rods 3 
to 3 inches long, and ^'^ to i inch in tbicknes^ made 
of a whaleboue stem, iround round with compressed 
sponge, which is coated with wax to keep it in shape. 
Slips of gentian root, or of laminaria digitata, which 
rapidly enlai^e aa they imbibe moisture, are also 
employed for this purpose. 

SetonB are strips of varnished calico, 6 or 8 incbcB 
long and i of an inch in breadth ; a thread is fastened 
to each end, which are tied together while the seton is 
worn. The seton is employed to excite irritation 
■either along the course of a ainiia, or in some super- 
ficial situatiou, as the nape of the neck, to relieve 
congestion of internal parts. In sinuses, a few threads 
of dentist's silk usually produce the required amount 
■of irritation. 

Chassaignac's Drainage-tubes are iudia-nibber 
tubes of the calibre of e wheat straw, or latter, of any 
requisite length, and perforated with holes at abort 
distances. They are carried into the cavity to b« 
drained, by hitching the prong of a forked probe, made 
for the purpose, through one end of the tube ani 
thrusting it along the sinus, or across the abscess. 
The skin is then incised over the further end of the 
sinus to bring the probe out, and the ends of the tube 
are tied together. 

In the Lister's method of treating wounds, dnunage- 
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tabes Bteeped in antiseptic solutions are much em- 
ployed. Their preparation and use is described (p. 209). 

The advantages of these tubes are, the small amount 
of irritation they provoke, and the ready esit fumiahed 
for the matter along their interior. 

An Issue is a contrivance for keeping up irritation 
1_ «f the surface. A piece of diachylon plaster the size 

a half-crown, with a hole in the centre as large as a 

I, is laid over the skin where the issue is to be 

I formed. A bit of potaasa fusa is laid in the hole and 

f kept in situ, by a second plaster, for an hour or till the 

I skin is destroyed under the hole. The plasters are 

then removed, the wound washed, and a fresh piece 

the same size put on, having- at its centre a slit 
inch long, under which a pea is slipped into the sore 
and covered over by another smaller piece of plaster 
The discharge that soon sets up amst be washed away 
twice daily, and the plaster and pea renewed from time 
to time as they become soiled. Instead of plaster, 
sometimes a fresh ivy-leaf is laid over the pea, and 
then two or three thicknesses 'of old linen. The whole 
dressing ie kept in place, and the wound protected by 
a small wire gauze armlet, which is buckled on over 
all. 

Trusses for ruptures. These are varioui 
strength of spring, &c. 

Whatever variety of truss is employed, care should 
be taken that the pressure be made in the right 
direction, and that it bo sufficient, but not too great 
for the strain it has to support. 

In reducible hernia the pressure for inyuinai riipfar 
should be eierted on the inguinal canal and directly 
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backwards (see fig. 122). For umhUieal rupftmv As I 
preoeure should be alao backwards, and be brought to 
bear rather on the tendinous margiua of the hernial 
opeuing than on the aperture itself. In fenard 
rupture the pressure should be directed backwards 
against the femoral canal (see fig. 123). The pad in 
all should be large OQOUgh tu veil cover the passago 





.IngBiultr 



Fig. 123.— Pemoal traw. 



through which the nipfaire passes, that the pressoie 
luajr be exercised upon adjacent structures, rather thtn 
directly on the relaxed tissues covering the ring. The 
efficiency and comfort of a truss much depend on tiM 
completaifiSB with which it fulfils these oonditiona. 

The adequacy of a truss should always be tested l;^ 
diivctins the patieut to separate his legs, lean forwaid 
onr the btck of a chair, and cough or strain de^y. 
If th« trass support the rupture during this exertim 
it fits satia&etorily. 

|\ir irrrimeihiie hernia, large air-, or spring-padded 
InueM UK iaai.le,vtvkh{>reYcnt further descent of the 
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?isceni, but they are esceediiigly difficult to fit and I 
-oft^a uasatisfactorj in use. I 

In inguinal hernia the truss ooimists of a pad, a 1 
^rriTiff, and a nech with guide itrapa. 

The jiad is made of various materials ; fine carded 
wool is among the best, when well stuffed into a 
properly shaped OToid leather pad. Mr. Wood i-ecom- 
mends the use of a pad made of bos-wood and shaped 
like a borae-shoe, with the inner horn larger and I 
longer than the outer. In mast cases a fixed pad is I 
better than a movable ona I 

The pad should compress the canal and be convex 
if the patient is stout (but in all cases should be aa 
Binall as will ensure fair compression). A very flaccid 
belly-wall and a largo gap or protrusion require a large 
nurface on the pad. The spring should be supple and 
padded behind to rest on the two sacro-iliac synchon- 
droses, without bearing on the spine. The spring, 
narrowing as it comes forward, embraces the pelvis ; 
aud opposite the anterior iliac spine inclines down 
wards, because tbe hernia is a little lower than the 
ing-place of the spring behind. When the rupture 
Ib almost reached, the spring makes a slight elbow or 
send (the neck), that its pressure may be directed 
against the hernia more fully. Underslraps, generally 
not necessary, should bo omitted if possible. 

In trusses for children, when the testis is not de- 
scended, the pad should have a notch at its lower 
iorder in which the testis may rest uncompressed. 

In the truss for femoral hernia, the tpriitg bears 
behind the body and encircles tbe hips in tbe same 
Uknner as in the inguinal truaa, but ^^ft'Q a^^«i\^» I 
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the femoral artery it tuma abruptly downwarde towaids 
the Baphenouu upeniiig. The pad should be somewhat 
conves, not oval but rounded, and should be placed in 
the groove of the groin, that moat of the pressure 
eierted on the crural canal may fall exactly between 
the crural ring above and the saphenous opening 
below. The understrap should be attached to the stud 
at the lower end of the pad, and pass round the peri- 
naeum and fold of the buttock, and be fastened to the 
spring opposite the great trochanter. It should be 
made of knttt«d bandage, that it may be changed and 
washed frequently. 

When measuring a patient for an inguinal truss, the 
circumference of the body round the hips, between tJw 
crest of the hip and the top of the thigh bone {erisia 
Hit and great trochanter), should be taken ; and thift 
is generally sufficient. When more detail is needed, 
the distance between the syraphyais pubis and the 
anterior iliac spine, half of which denotes the position 
of the internal abdominal ring, may be added. This 
and the inguinal caual are to be supported by tha 
pad of the truss. For a femoral hernia the sama 
measurement round the body should be taken j sbo 
the distance of the saphenous opening from tlw 
symphysis pubis and from the anterior superior ili»D 
spine. A third measurement from the anterior iliu 
spine to the symphysis pubis gives the triangle of the 
groin. These will enable the maker to put the pad 
at the proper angle with the spring, so that it com* 
presses the saphenous opening, and clears the creettf 
the pubea. 

Every patient should, while he wears a truss, show 
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'himself from time to time to the surgeon to ensure 
that as; defect in his apparatus ^hall be quickly 
detected. It is a useful precaution also to keep two 
tjniBses at hand, so that if one breaks, the patient may 
Bt once apply the other. 

Salmon and Odys truss conaists of a spring passing 
Tound the hip from a circular pad, which bears on the 
sacrum to a second 
oval pad. Both pads 
are attached to the 
apriug by a ball and 
socket joint. There 
is also a slide for 
Bhortening or length- 
ening the spring if 

desired (fig. 124). Fig. lB4.-BaImopimd Ody'atTusi.. 

This truss is worn 

round the sound side of the body and reaches beyond 
the middle hne to tbe hernial opening, with the object 
of directing the pressure of the spring outwards 
and backwards, or exactly counter to tbe course of 
the hernia inwarda 

Umbilical hernia.- — Spring trusses are not adapted 
for restraining umbilical hemiu. The support consists 
of a broad belt fitted to the belly, made in front 
of elastic webbing, and on each Bank, of white jean. 
Behind, the belt is fastened by straps and buckles, or 
by lacing, the better plan. la the centre, the elastic 
part carries a nearly flat air-cushion, measuring about 
3 inches transversely and 2^ vertically. This cusliion 
iH placed against the aperture of the belly, and presses 
back the protrusion. The size of the pad varios with 



MISCELLANEOUS. 



tbe eke of the hernia, but it should always lai^ely 
exceed the extent of the gap in tbe abdominal 
wall. The pad, when the apparatus is used for an 
infaut, should not be too promineat, aa it is then more 
difficult to keep iu place, and also, by preaaing into the 
aperture, hinders it from closing. The pad for an 
infant is best made of a disc of ivory, 1^ inch broad 
and ^ an inch to 1 inch thick, stitched in a little case 
in the centre of the girdle. Mr. Wood recommenda 
the employment of an oval cup-«haped pad, made of 
vulcanized india-rubber, by which the pressure is 
brought to bear on the tendinous margins of thi 
hernial opening in such a way as to tend to close them 
towards the median line. The quantity of elaatio 
tissue should be much less in the infant's belt than in 
those for adults, that the belt may be frcquentlf 
washed. The difficulty of keeping the apparatus in 
place is lessened by attaching two bands to the upper 
border, to pass over the shoulders and cross behind 
before fastening to the belt, like braces. Two similar 
ones may be fastened to the lower border and carried 
under the thighs. These bands should be of soft 
webbing, and several pairs kept in store, that they 
may be frequently changed and washed. 

Cauteries. 

Cautery irons. — These are masses of iron of different 
shapes ; some pointed, others rounded like button^ 
Ac, set in a stem a foot long, fixed in a thick wooden 
handle. They are heated in a charcoal brazier or 
common fire to bright redness if required to destroy 
deeply, but short of redness if intended only to » 
the surface. 
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Ab these irons are iucouveQiciit for many coses from 
their bulk, and yet soon lose tlieir heat if made small, 
other cauteries have been devised to which the heat 
can be quickly renewed, such as Nelaton'a or Bruce'a 
gas cauteries, or Paquelin'a benzole cautery. 

; cautery. — The instrument consists of a 
platinum wire, made to glow by passing through it a 
powerful galvanic cnrrent The wire should be thick 
(about y'j- of an inch), aud all the other conducting 
sarfaces sufficiently large to offer no impediment to 
the current where heat is not desired. 

The main advantage of a galvanic cautery ia that 
:be wire can be passed while cold exactly where it ia 
required, and then heated when it is in place. Again, 
by this means, an intense heat can be applied to a 
very limited area, and more quickly renewed than by 
any other plan, for the wire, even when plunged in 
the tissue, is never far below a red beat. 

The platiniim wire has been arranged in several 
forms, to suit different requirements, the most useful 
being the instruments of Middoldorpf 

Paquelin'x cautery has superseded other cauteries 
,for most purposes from its hondiness. It consists of 
a platinum point made hollow, aud into which a 
I of benzole vapour mixed with air is driven. 
The ignition of the combustible mixture in the in- 
iterior of the platinum causes that metal to grow hot 
4Ten to whiteness, aud the heat is easily maintained. 
The accessories to the platinum cautery point are a 
Higginsou's pump and wash-bottle connected with 
fthe cautery by an elastic tube. Through them an 
assistant keeps up a constant stream of air by the 




witk the TmpoKtr of that 
--''-* tD heat tfae platiniim 
ife i ^jwmi ' It fiinptil throng 
ii qpt to mas fin. 



of Bher, acdid, or in 
te tLe (K. of waler, Ao.) ; 
of nitnts of nwnnuy 



ftatt — tttf i^ efwl larta cf potan* fim and qniek- 
ba««a[faBiBtf»afHAi«itliqiirits<rf'wi]ie; potam 

f itSu vm, mime aaatter; asanik,tbG liquid canBtin 
ve iMIiliijiil «lMra tte ambee to be destroTed is lu- 
nca and y gy , aad aofid caustics wbeie the taabet 

a6vm^ Mtion is d^ied. 

(l — Of the commonest are 
ia hj ■■^"''g mustard flour in t 
., aboat 100° F.— to a 
|Mste and qfdi^ it on mnsliD, which ia again folded 
over tke '^ji*mmA antftoe of the mustard. Boilnig 
wktcr and riafgar Aoold not be used, for they teoan 
the pm^oM^oftbepoaltiee. If the fidl efiaot be de- 
aired, the poultice afaoald rantain oa the akin fifteentf 
twcDt; minutes. It onJ; alight i^dening ia wanted, 
the mustaid flour should be diluted with its bulk of 
linseed meal before mixing it with water. 

A stronger Tesicant is Corriffan'i hammer, a button 
of polished steel with a fiat sartaae, fixed to a handle. 
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When used it ahould he plunged for a couple of mimitea 
in boiling water, or heated over a spirit lamp, but care 
must be taken not to overheat it, or it will bring the 
outicle away with it. It is pressed on the skin for ten 
3D seconds ; this is suf^cient to cause reddening 
and vesication. 

Blislers are raised by the emplastnim lyttte, Bullen's 
liquor epispasticua, or the pdie ipispaitiqite. Thia last ia 
milder in its effect than the two preceding preparations 
of Spanish fly. A solution of iodine and iodide of potash, 
in three times their bulk of spirit of wine, also pro- 
duces a blister when laid ou freely. 

J'oultices are made of linseed meal, bread, or starch, 
and are means for applying warmth and moisture 
without absolutely wetting. Of the three kinds the 
bread poultices sodden the parts to which they are 
Applied the most, and stiirch the least. 

Before making a poultice, all the materials should 
be at hand and thoroughly warmed before a good fire. 
They are — boiling water, a broad knife or spatula, soft 
old linen or muslin, oiled ailk, tapes, strapping plaster, 
ea, a piece of old blanket, flannel or cotton 
wadding, safety pins, or needle and thread. 

The linen ou which the poultice ia to he spread 

J ihould be cut of the intended aize, and when for use 

^bout the neck or shoulder slionld have some tapes 

[1 to it to tie it on to tho body. The oiled silk 

Aould be large enough to cover the poultice neit 

Kirhicli it ia laid, to keep in the moisture. The flannel 

■ wadding ia used to wrap over and keep in the 

Ifteat of the poultice ; the strapping or bandage to Sx 

rerything in intii aa required. 
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«a f fcea» ritonid be ywd wah krt telbw i fffiMtkMi ; 
thi* protects Ute ikin nnewhst &«n the tmtstMnthat 
ariMt ; aiao, «ben the pe«ltiee is to be laid between 
folds ot ildii cv on heifj ntaetioB^ as the bnttocin 
and periiuenm, it u better to eorer the poahice with 
a thin wunbric handkerchief lest some of the meal 
■tick to the parts. 

7%e Linseed Pmdliix is made aa followB : pour boilu^ 
water into a well-beated basin ttU the basiii is half 
full, then scatter meel with the left band on tbeirater 
wliile that is kept coDtioualljr stirred with a broad 
knife, addbg more aud more meal until the mass 
becomes <|uite soft and gelatinous, but too stiff to cling 
to the knife ; then tnm it out on to the linen, also 
well heated at the fire, and spread it in a lajer about 
1 an inch thick, turn up the edge of the linen for ^ an 
inch all round. Carry the poultice at once to the 
patient ; (if it has to be carried far, the poultice should 
!» laid between two very hot platea). Apply it to the 
part to bo poulticed, lay on the oiled silk, and cover 
that with the hot flamiel or cotton wadding, and fasten 
those ill place with pins or a stitch. Wadding is put 
wbere the ]>art is irregular, as the neck or axilla ; un- 
loHH the wadding is well placed and the poultice is 
fastened by strings, it will soon fall into a narrow 
band, leaving exposed the part that it should warm 
and moisten. 

Ttifi Bread I'uuUice ia made aa follows : the materials 
boing all at hand, as detailed in the directions for 
niiilcitig a liuaeed poultice, crumble the inside of a 
modui'atcly stale loaf until about half a pint or a pint 
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«f crumbs are prepared ; then pour boiling water into 
a basin, and throw in crumbs gradually in the same 
manner as the linseed moal, until a soft porous maaa 
IB prepared. The rematuiug steps are the same aa 
those for making the linseed poultice. 

The poultice can be made to hold more water if it 
is turned into a saucepan after mixing, and a little 
more water added while it simmers for half an hour at 
a slow fire. Any superfluous water must be drained 
off, and the poultice covered with muslin when it is 
made in this way, 

A cold Bread Poultice Higgimbottom directs to be 
made as follows : " Tatcc a penny loaf, remove the 
crust, put the soft part in a pan with a pint of cold 
water ; let it boil gently for an hour, stirring constantly 
till it is of a medium consistency; wheu cold, spread 
on linen half an inch think. Put the rest in a basin 
for nse, covering it to keep it damp. Use no grease 
or oil" 

The Starch Poultice is made as follows : rub a little 
Btarch in a basin with cold water till it has the con- 
sistence of cream, then mix in bmling water till the 
starch is a thick jelly, and spread it on the linen while 
hot. Starch poultices retain their heat a long time, 
biit yield -very little moisture to the part. They are 
chiefly used as emollients to inflamed affections of the 
skin, kc. 

A substitute for a poiUtice consists of a sheet of 
tpongiopiline, well soaked in boiling water, and applied 
under oiled silk : or several folds of lint soaked in 
boiling water, and then gently rung out, may be 
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Itot fimentaliont &re a means for applying heat whan 
moisture ia not desired. A ready mode is to take a 
piece of blanket or thick flaauel, soak it in boiling 
water aiid dry it by wringing in a folded towel, and 
then wrap it over the part to l>e fomented with a 
piece of oiled silk or a hot dry flannel over it If the 
fomenting flannel be rolled up and held upright while 
boiling water is poured &om s. tea-kettle into its 
interior, it can be made thoroughly liot and needs no 
wringing afterwards. The nurses' hands, which may 
be further protected by a pair of hedger's gloTes, are 
thus saved from scalding. 1-audauum, turpentine, and 
other applications are sprinkled over the flannel, when 
soothing or counter-irritating efiects are required in 
addition to the warmth. A bag of brau makes a Hgfit 
warm fomentation if heated in a steam kitcliei^ or 
steamer for boiling potatoes. 

When absolutely dry heat is desired, chamooiila 
flowers, salt, bran, sand, or bricks and tiles, may be 
heated in an oven, and poured into hot flannel bags. 

Dry heat ia also very agreeably obtained by filling 
india-rubber hags and ctishwjis with hot water ; tbw 
are rather heavy, but retain their heat many hours. 

Antiseptic Treatment of wounds. 

Lister's method of dressing vtouiids. 

CatMic Jcirf.— The properties which concern the 
Burgeon may be briefly recapitulated as follows. 

The acid is highly volatile, but whUe present in 

siifticieut quantity indefinitely postpones the putm- 

faotion of organic fluida. It is aoluble in difiennk 

degrees iu water, alcohol, ether, glycerine, fixed otlii 

1 gtitta jiercha, india-nibber, resin, ic. Its varying 
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affinity for these BiibatanceB enables the surgeon to 
modify the application of the acid in various ways ; 
these modifications are necessEiry fully to utilise its 

Water dissolves the crystalliaed acid but sparingly, 

I part in 20 facing a coucentrated solution, and allows 

t to escape readily ; the aqueous solution is therefore 

paeful when the effects of the acid are required copi- 

msly, but only temporarily. Glycerine and the fixed 

i dissolve a far greater amount of the acid than 

|rater does, and the solutious, o^ regards tenacity, hold 

1 intermediate place between the aqueous solution 

and the resinous mixture. This latter substance, while 

forming a mild preparation, has likewise the property, 

owing to its strong affinity for the acid, of storing it up 

a considerable time. 

Carbolic acid stimulates raw surfaces, and when 

mceotrated, even destroys animal tissues. It is a 

I auiosthetic ; on its application in aolutioa of 

moderate strength, wounds lose their sensibility after 

the first smarting has passed off. When absorbed in 

1 lai^e quantities, the acid first induces vomitiiig and 

diarrhoea, and after large doses a peculiar kind of 

delirium often ensues, followed by temporary paralysis 

of sense and motion j fatal results have followed its 

internal administration. 

It is rapidly absorbed into the blood from wounded 
surfaces, as well as through the unbroken skin, and is 
thence discharged from the body by the lungs and 
kidneys. In most cases the urine of a patient with 
a wound dressed with carbolic acid, although of 
jiormal colour when passed, assumes a dark greeaish- 
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brovn tiue after a few boim' exposure to the air and 

light. 

The following ore the preparations and Diatemla 
employed. Watery ml iilioM of 1 part of acid to 20 
of water are used for purifying the epidermia of a part 
about to be operated ou ; for cleansing dirty instm- 
meuta aad sponges, and also fiir washing accidental 
wounds, HO as to destroy any septic organisms that may 
have been introduced into them. 

A solution of 1 part of acid to 40 of wat«r is em- 
ployed for the spray, for squeezing out the sponge^ 
for wetting the hands of the surgeon and assistant, 
and for remoistening instruments laid aside temporariij 
during an operation ; for washing the surface of wounds 
while the dressings are changed, and for soaking the 
linen rag used as a guard to cover the wound whenever 
the spray is intermitted.* 

Oily tolHtion9 of the strength of 1 part of acid to 
either 10 or 20 parts of olive oil are employed for 
various purposes, among others, for moistening the 
sharp cannula of the aspirator previously to using it, 
for soakiug strips of lint or gauze to be used as dnuns. 
&c. These solutions are also applied on lint to the 
interior of wounds where it is desirable to have the 
constant active operation, of an antiseptic, which admits 
of being frequently changed. 

Atitisfjtfio (jaus^. — This consists of a light cotton 

" A solution of 1 pBtt a! the acid to 5 jiarta of Bpiiit may U 
injected through an claHtio catheter aonnccted with tho syringe 
bj meane of a piece oE india-rubber tubing, into the receaaei of the 
wound caused b; a biul coinpQUod fracture, when first g 
hours after the accident. 
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materiEil prepared by being charged, in a proportion 
nearly eqiial to ita own weight, with a compound of 
1 part of cryatalUaed carbolic acid, 5 parts of common 
resin, and 7 parts of solid parafiin. 

For a dreaaing, this material is folded in eight 
layera, of sufficient size to cover an area Bitending 
usually for 8 inches in every direction from the wound. 
Between the two outermoat layers is inserted a sheet 
of very thin macintosh cloth, of the description com- 
monly known as hat lining; the object of this im- 
permeable layer is to diffuse the disohai^ea evenly 
throughout the folds of the dressing, in order to pre- 
vent the possibility of their soaking through the gauze 
at any one point, and so exhausting the carbolic 
Bfiid at that spot, without utilising the rest of the 



J7ie protectiw consists of ordinary oiled silk, which 
is first coated with a layer of copal varnish, and when 
dry is brushed over with a mixture of dextrine and 
starch. This protective, first moistened in I to 
40 solution, is placed over the wound beneath the 
dressing, to protect its surface from immediate con- 
tact with the carbolic acid contained in the gauze. It 
is used only in cases where it is desirable to procure 
speedy healing. 

Vukaniied iiidia^rahber drainage ttibes are used, 
varying in size from a crowquill to that of the little 
finger; at various intervals holes are cut in them, 
equal in diameter to half that of the tuba One or 
more tubes, according to the extent of the wound, 
■should be inserted to the required depth, and their 
ends be cut level with the surface. They are kept in 
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position by two pieces of silk passed through opposite 
aides of the orifice and knotted at the extremity 
furthest from the wound. 

Aa the cavity of the wound gradually fills, tha 
granulations tend to push the tube out, and it «tD 
therefore require to be shortened from time to tiisB; 
but this should not be done too hastily. Its ubs 
should be continued in abacesaea until the cavity is 
completely closed, and in wouuds so long as eren 
trifling oozing exists. The drainage tubes should be 
kept immersed in 1 to 20 watery solution. 

Either carbolited silk or metallic sutures may be em- 
ployed in operations under the spray. The former are 
prepared by immersing a reel of silk in a miitnre of 
melted bees-was, with about one-tenth part of carbolic 
acid, the thread being dniwn through a dry cloth as it 
leaves the liquid, to remove the superfluous wax. 

Carbolised catgut is used for ligaturing vesaela when 
torsion is not advisable ; both ends of the ligature m 
cut short. The catgut should be kept iimneraed in bb 
oily solution (1 part to 5).* 

The spray producer commonly employed consists of 
a modification of Siegle's steam spray producer.t A 
1 to 20 watery solution of tfae aoid is placed tn tte 
glass bottle which forms part of the apparatae, ud 
this, mixing with the steam from the boiler, makeetiw 
apray of about the strength of 1 to 30. By tUi 
means an atmosphere charged with carbolic acid !■ 

* Fnr prpparation, see Mr. Lister's article on " Ampolatin," is 
and eiiition of " Holme's Rurgerj," vol, v., p. 822. 

t To bs obtSiiiied nf Yanue. Bdinhnrgh. or Mayer and Mdtnr. 
□r of Allen, or of Marr, OF Uatthewa, in Lonilon, 
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mamtained ia the neighbourhood of a wound during 
an operation or the changing of dressiugs. 

The following are the materials required for droasing 
Grounds with carbolic acid : — 

1. Wateiy solutions (1 part in 20 and 1 part in *0), 
3. Oily solutions {1 part in 10 and 1 part in 20). 3. 
Old linen — lint, 4. Prepared catgut ligatures. 5. 
Drainage tubes of varioua aizea. 6. Carbolised silk 
■or metallic sutures. 7. Oiled ailk protective. 8. 
Antiseptic gauae. 9. Hat lining {i.e., thin macintosh 
doth). 10. Loose pieces of gauze to be used for 
ipacking, 11, Gauze bandages. 12. Safety, or nur- 
sery, pins. 13. Spray producer. 14. Syringes. 16, 
A gum elastic catheter, 16. Piece of india-rubber 
tubing. 17. Sponges soaked in 1 to 40 lotion. 18, 
Elastiu webbing bandages of various widths. 

To dress a recent mound. 

1. All hiemorrhage having ceased, wash the part, 
and syringe out the wound thoroughly with 1 to 20 
lotion under the spray ; and then cover the wound 
with a guard soaked in 1 to 40 lotion. 

2. Prepare the dressing, if this has not been pre- 
▼iously done, by folding gauze bito eight layers of a 
aize sufficient to envelope the part ; place a sheet of 
bat lining of equal dimensions l>etween the two outer- 
most layers. 

3. Cut a piece of protective a little larger than the 
irface of the wound ; then remove the guard under 

he spray, and apply the protective, moistened in 1 to 
10 lotion, over the edges of the wound. 

i. Place two or three folds of gauze wmng out of 
1 to 40 solution over the protective, large enou, 
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to overlap it, and apply the dressing, wrapping it care- 
fully over the part, and taking care that the centre of 
the gauze be placed imaiediately over tha wound, and 
that the spray be steadily maintaiaed until the part ii 
well covered in. 

5, Fii the dressing securely by carrying a game 
roller evenly and firmly over and around the taaas, 
taking care well to cover in the edges. Fasten down 
the dressing by an elastic bandage carried along iU 
margins to ensnre that the dressing Bhall Gt closely to 
the akin during the patient's movementa. 

6. FinaUy secure the bandage with safety pins so 
inserted as to prevent the possibility of the dressiiig 
shifting at any part. Care must be taken not to 
thrust the pins through the sheet of hat lining) oi iU 
efficacy will be destroyed. 

Should the surface of the part to be enTeliq)ed b; 
the dressing be uneven, as in the neighbourhood of t 
large joint, or should the discharge be likely to pnne 
very abundant, it is » good plan to place looealj 
crumpled-up pieces of gauze inside the dressing belbis 
closing it; these serve to adapt it closely to the part. 

In cases of compound fracture, the wound is first 
dressed as above described, while an assistant mainr 
tains the Uccb in good position; padded epliuts ue 
then applied over alL 

In changing a dressing, care should be token, bf 
placing the hand over the seat of the wound, to pis- 
Tcnt the gauae from being raised from the siu&M 
before the spray can be directed over the wound. 

All dressings should as a general rule, be changed 
within 24 hoiuB at fiu^he,Bt from the time' of being 
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I first applied ; but during the subsequent progress of 
I the cuaa, the gauze may be left undisturbed for 
I periods varying irom two days to a ■week, provided 
I that no discharge shows beyond the edge of the folded 
K dressing. 

In situations where there i3 not a sufficient surface 
B of skin available for the gauze to extend beyond the 
■■vicinity of the wound, for example, about the pubea 
Eafter herniotomy, the deficiency in size may be cora- 
Ejienaated by increased thickness of the dressing, the 
I'gauze being used in 16 or even 32 layers instead of 8. 
To perform an, ordinnry operation, mch as an ampw- 
I tation or the excimon of a tumoitr, 

1. Purify the skin with 1 to 20 watery solution, 
. Make the necessary incisions under the spray, 
I the instruments, sponges, and the hands of the operator 
I having been previously purified by dipping into a watery 
I solution of the acid, and the aeighbourhood of the part 
' to be operated upon being guarded by towels similarly 
Boaked, 

3, Secure all vessels with carboliaed catgut, as fine 
as is consitttent with a due amount of strength. 

, Insert drainage tubes, varying in size and num- 
ber with the size of the wound ; remembering that more 
oozing takes place during the first 24 hours from a 
wound to which carbolic acid has been applied than 
from one which has not been so treated. 

5. Bring the edges of the wound into very accurate 

Lappositiou by numerous sutures, leaving only an 

^interval at one end for the extremities of the drainage 

■tubes. This ia most securely achieved by Lister's 

nitton suture, described on p. 216, 




s tmder the spray, with 
o 20 aolatiou, 
ig fiMMd oat the pus, inaert a diainBge 
I Mtif at Lint soaked in 1 to 10 oil; 



i. Next pbm over tbo mciaion a amall pieoe of 
^■oe vetted in the wateiy solution, and over all ^ly 
« dreaiBg aa above directed. 

In cues of e&nmte efuHon of fluid w the 6ar» 
foOila, or of ttnaU abtcxnet in situations where a WV 
is ondesiFable, the fluid maj be evacuted under tht 
spray by a puncture with a tenotomy knife ; a mnall 
drainage tube is then inserted, and a pad of gauB 
applied and retained by a bandage. 

In the case of Uchio'rectal abscess, the partA ahonld 
be first well washed in 1 to 30 solution, and the 
abscess opened under the spray ; a pad of lint soaked 
in a 1 to 10 solution of the acid in glycerine or oil, 
should then be applied and retained in place by a 1! 
bandn^, and this dressing should be changed en^ 
five or ail hours. 

TKe patient should be directed before defaecation, to 
draw the pad and bandage to one side, at the same 
timu keeping the wound covered. The parts ahould 
maed with the solution, before the pad it 
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CMaride of dnc in aqueous solution of 40 grains 
the ouuce is a powerful antiseptic. A aiugle appli- 
»tion of it to a recent wouud, though without pro- 
visible slough, will prevent the occurrence of 
jmtrefaction in the cut surface during a period of from 
t to 72 hours. Hence it is applied to operation 
in situations which render the subsequent 
1 of putrefaction imposaible, as for example 
I jawa, in the vicinity of the anus, and iu the 
leighbourhood of sinuses due to caries. It should not 
e applied to surfaces which are expected to unite by 
e first intention. 

e tharp spoon is an instrument recommended by 
rofeasor Volkmann, of Halle, for scraping carious 
. He also employe it for cieariog out the pyogenic 
Boembrane of putrid abscesses and sinuses, and re- 
loving all granulations around the diseased bones 
ir excision. 

It. Lister has of late employed a modification of 

) quill suture, which he has named the Button 

luture (see fig, 125). By this method a wire is 

rried across the bottom of the wound so as to bring 

ige surface of the flaps into close adaptation ; the 

3 also maintains the parts in apposition, and pre- 

ts them from being lifted asunder by serous 

ling, or by unavoidable movements 

[ when the dressings are changed. To release the 

tension if the swelling of the parts afterwards need it, 

the wires are easily detached from the leaden plates, 

and again made fast. So, likewise, the stout wire 

sUtohes of relaxation (b in fig. 125), can be loosened 

I when needed. 
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a a'. Lead hattoDa noited b; stout silver n 
the substance of the flaps. 

b. Stont silver wire stltdiea of relaxation, passed at Bome 
distnjice from edges of flaps. 

c. Fine wire, or silk or horse-hiur stjtcbes of coaptation, j 
as close as possible to the edges of ths Ei 

d. Month of the disinage tnbe, Cut level with the surface of tli> 
skin, and witb two pieces of silk attached to the orifice t 
it from elippiug into the wound. 
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Borack acid is an extremely bland and nnirritat- 
ing antiseptic, but, owing to its noii-volatility, is 
applicable only for the treatment of superficial wounds. 
The ciystals, which are very soft and unctuous, are 
much more soluble in hot than in cold water. 

The acid is employed in three forms ; — 

1. Ab a cold saturated aqueous solution. 

2. As boracic lint ; this is prepared by immersion 
a boiling saturated solution, whereby the lint 

absorbs nearly ita own weight of the crystals. 

3. As boracic ointment of different strengths.* 
To dress ulcers of the leg. 

1. First cleanse the sore with solution of chloride 
zinc (40 grains to 1 ounce), or with iodoform, and 

well wash the surrounding skin with carbolic lotion 

(1 to 20). 

When the discbai^e has become quite sweet, 

" MartindaWa Boracic Ointments. 






Boracic Acid i: 



No. 1 IB for ■preadiDg oa lint. 

Ifo. 3. is idfter, for Anoinliug the ekin djcectlj. 

Id prepaiing the ointment it is ueceasajy that the boincic acid 

■llDuld be in a statu of fiDo ponder, and further that tho paraffin 

vaselin be thorcughly rnbbed together while the ointment is 

Vompaanding. If this is not done, the paraQia nill ramaiu lampy 

and the ointment will wiint amoothneBa. 
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apply a piece of protective, rather larger than theson^ 
moistened in boracic lotiun. 

3. Place over this a fold or two of boracic lint, 
souked in the lotion, and large enough to extend fen 
au inch or more over the edge of the protective, 

i. Fioally, retain the dressing with au ordinary 



This may be left undisturbed for a period varying 
from two to five days, according to the amount of di»- 
chai;ge. It is often more convenient to purify the sore 
by means of the boracic liut soaked in the boracic 
lotion changed eveiy few hours and without the inter- 
vention of the protective. 

The tint soaked in boracic lotion may also be used 
in the same way as an ordinary water dressing to foul 
ulcers, or to deep bums with foul slougha. It then 
requires changing once a day or oftener. 

The ointment may be employed spread on thin 
linen, to dress superScial ulcers — no protective is then 
used. 

Salicylic acid, recommended by Professor Thierech, 
of Leipzig, has come into use as an efBcient antt- 

This acid is inodorous, non-volatile, and less irri- 
tating than cai'bolic acid ; it is soluble at the ordinary 
temperature of the air in the proportion of 1 part b> 
300 of distilled water. 

The following are the preparations employed . — 
1. An aqueoxts svlution (1 part of acid to 300), used 
for washing aud irrigating wounds, and as spray. 



■ See tha London Medical Eecord o 
75, pp. 317 and 334. 



Ma; 26th and Jane Ssd, 
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f Salicylic spray cauaea eneeeing and coughing, henc« 
I the carbolic spray is often substituted for it. 

. A dremng, coaaiating of cotton wool oharged 

I with the acid in the respective proportions of 3 and of 

J 10 per 100* The wool of the latter strength is 

' usually coloured with carmine to distinguish it from 

the weaker preparation. 

Iodoform is now much employed instead of carbolic 
and salicylic acids. It is used as powdered crystals 
or as a solution in oil of eucalyptus, or in ether ; or 
suspended on cotton wool by soaking the wool in the 
etherial solution and afterwards drying it. Wounds 
are dusted freely with the powder or painted with the 
solution, while the wool is used to cover them and 
receive their dischai^es. 

Irrlgatioii. — The continual flow of ice-cold water is 
used to prevent inflammation of certain wounds. In 
using cold, it is particularly necessary that the tem- 
perature of the water remain steady, for alterations of 
temperature cause alterations in the capacity of the 
blood vessels, and promote congestion rather than 
diminish it ; hence irrigation, badly attended to, ba- 
il evil instead of a benefit. The simplest way 
I (see fig. 126) of contriving irrigation is to lay the 
I limb in an easy position on pillows, protected by a 
Keheet of india-rubber cloth, weighted at one comer to 
t^draw the clotb into a channel, down which the water 
Strickles into a receiver under the bed ; over the limb 
BlLJar, wrapped in blanket, is suspended. This is filled 
vwith water from time to time, and kept charged with 

i^pared wool may be oliCaiaDd in London of Metors. 
Seaemaan, Duict Street, Msncbester Sqiure. 
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w feet of I 



lumps of ice. A ajphon is made by a few feet of 
fine india-rubber tubing reaching from the bottom of 
the jar to the wound, the escape of water through 
the tube being moderated by drawing the end more 




or leaa tightly through a bit of cleft stick. It ia 
sufficient that the wound ahould be kept coustantly 
and thoroughly wetted ; more than that is waste of 
cooling power. 

A spiral coil of india-rubber tubing disposed round 
the part to be cooled is a mors rapid aad efficient 
method of refrigeration j the coils, made large enough 
to fit looseiy, should be held together by an interlacing 
narrow tape. When in use, one end weighted to make 
it sink is put into a veaael of ice-cold water placed two 
or three feet above the patient, and the other end, 
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jroTideii with a small tap to regulate the flow, is 
dropped into a receiyer on the floor. If the recoivera 
are wooden bucketa, well wrapped in blanket, the 
occasional addition of a Inmp of ice keeps the 
temperature of the water sufficiently low, and by 
changing the position of the vessels as the upper 
one empties and the lower one fills the current ia 
made to pass backwards and forwards as long as 
required. 

Leittt^s tubes are floe gaapipe metal tubes laid up 

coils, and the coils bent into various shapes, so 

that any part of the body may be fitted with a coil 

through which water flows continuously, and thus a 

constant supply of heat or cold obtained as may be 

esired. 

EsmarcKs Irrigator. — This is a simple contrivance 



2l 

Fig. 1ST.— Eidnaicl'i Inlgstor. 



for washing out wounds and sinuses with a stream of 
■water. It consists of a tall can of block tin (see 
127), with an orifice at the lower end, to which a 
couple of feet of india-rubber tubing are attached. 
The tube ia fitted with an iTory nozzle and a hook, 
Eo that when the stream is not wanted the flow of 



I 
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water is stopped by hanging the noale on the upper 
oiIku of the oAn, The stream can be made man at 
\o»% forcible by raiaiiig or lowering the can abore &a 

Tho Admiuist ration of CMoroform. — In id- 
niinifltoring chloroform the main points to be bome 
in mind aro — 1. That if the patient is fit to undent 
nn ojicration at all he may inhale chloroform. 2. "Hie 
pntiont should lie fasting ; at least four hours shoold 
pnSB between tho last meal and the operation ; espe- 
oially mnst all stimulants be avoided ; this is the most 
(ilToutnal prevontive of aicknesa. 3. He should be in 
nn nosy position, clad in a loose but warm nightdres:, 
which does not interfere with ordinary or with artificial 
roBpirntion, should that be suddenly required. 4. The 
patient must never inhale more than 4 per cent of 
ohlorofonu vapour in the air he respires ; oq the other 
hand, the vapour may circulate in the blood without 
hami for an indefinite time, provided it never passes 
beyond n certain conoentration. 5. Chloroform is a 
stulative and depressant ; the pulse gives the earliest 
indication of syncope ; it should therefore be con- 
atjuitly under tho tiuger, but the respiration should 
Ills" be carefully watched during the whole adminis- 
tration. The pulse often falls suddenly at the first 
fliiw of Ijlood in an operation, and syncope may occur. 
In such condition inhalation should be immediately 
stopped. Again, when the patient is deeply narcotised, 
the jaw may gape and the tongue sink back till it 
aloses the glottis. From this cause respiration some- 
times ooasos, and danger quickly arises if the chin ia 
•ot drawn up to mso ftio e^v^o\.'(;\£. \».'a 
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inhale, the quantity of vapour should be amall, and 
gradually increased. The patient muet be cantioned 
not to talk, to avoid the irritation and coughing 

chloroform aometinaes escites while he ia speaking. J 

He should also shut hia eyes lest the vapour make I 

them smart. After iahalatioa has been continued for I 

a few minutes, the patient ia often quiet and inatten- I 

tive, though easily roused by pain. His condition at I 

this stage should be t«sted by asking htm to give hta I 

hand, or by pinching him gently ; if no notice be I 

taken of these stimuli, the conjunctiva should be I 

touched, and the amount of winking thus escited will I 

enable the chloroformiat to judge if the patient will I 

'resist when the knife is applied. Patients vary much I 

in the time passed before recovering consciousness ; if I 

they remain soundly asleep, breathing freely and with I 

good pulse, it is better to avoid rousing or moving I 

them until they wake spontaneously ; such patients m 

Buffer less &om confusion Eind vomiting than those m 

who are quickly alive to what is going on around I 

them. I 

Signs of Danger. — Sudden failure or irregularity of V 

the pulse, with pallor, or dilatation of the pupil, or I 

any alteration of the respiratory movements, are of I 

great importance. If any such changes occur, the I 

ohlorofoim must be at once removed, a free supply of 1 

&esh air ensured, by suddenly compressing the cheat ] 

■walls, the tongue drawn well forward with a forceps. I 

If the breathing do not quickly improve, artificial 1 

respiration must be set up immediately (see p. 228) I 
and continued for at least an hour before recovery Ir 
despaired of. Stertorous breathing ia ncft. o\».TKt\a?, 
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unless accompanied by feeble pulse, stiallow Tespin- 
tioo. And dilatation of the pupils ; with these it be- 
comes a sign of a comatose condition. 

As subordinate adjuTanta for faintaeaa the follow- 
ing aro useful ; moistening the tongue and lipa with 
brandy from time to time, or letting the patient sip a 
small quantity from the spout of a feeding cup. to 
complete syncope, the continuous galvanic current to 
the epigastrium, or a hot iron or scalding water to 
the pnecordia may be employed, but nothing should 
ever interfere with Hie maintenance of arfificiai reipira- 
tion, which M of far greater eff^aty in reitoring sat- 
pauled animation than anything else. 

The inhalation of four or five drops of nitrlto of 
amyle from a handkerchief is a powerful restorative in 
syncope. 

Elevation of the trunk and lower extremitiea, » ' 
that the head hangs perpendicular for a few seconda, 
has rapidly revived patients from severe syncope. 

The best method of administering chloroform ts I^ 
Clover's inhaler from a bag containing a definite mixtoie 
of air and chloroform ; but it may safely be given on t 
handkerchief, or in various ways, if the administrator 
is careful to watch the respiration and pulse, and to 
guard against the patit!:nt'B taking, by a sudden desp 
inspiratiouj too large a dose of vapour at once. Exact 
measurement of the quantity of liquid poured on the 
handkerchief at a time is misleading, as it is no indei 
of the concentration of the air respired by the patient 
Of far greater consequence is it to insure a free supply 
of atmospheric air, by keeping the evaporating auifitoe 
a few inches from the mouth and nostrils. 
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The Admioistratioii of Ether. — The rules which 
hitVB been already laid down to be observed when 
giving chloroform apply to the administration of ether. 
Ether depresses less than cbloroform, hence is less 
liable to produce syncope, but it affects the air pas- 
sages and therefore may cause considerable bronchial 
irritation, and the copious secretion of mucus. The 
inflammability of ether vapour renders it unsuitable for 
operations about the face where the actual cautery is 
used. Again, during operations in the mouth, greater 
concentration of the vapour of ether than of chloroform 
vapour ia required to preserve anesthesia ; this neces- 
sity makes the latter preferable, because in such cases 
the patient of course has his mouth widely open the 
Vfhole time the surgeon is employed. 

Ether ma,y be safely inhaled from a towel folded 
ftjnto a cone, and fastened with one or two pins. The 
lather is plentifully sprinkled over the interior of the 
which IB placed over the patient's nose and 
aouth, that the vapour may be copiously inspired. 
The moat perfect method of administering ether ia 
'by Clover's Gas and Ether Apparatus. By this plan, 
nitrous oxide is given first to produce partial insensi- 
bility. Then gas miied with ether vapour, and lastly 
pure ether. By this method, the patient is put to 
Jeep more peacefully than by chloroform ; but, as the 
pparatus is cumbersome, Clover's Portable Regulating 
her Inhaler (fig. 128) is more generally applicable 
practice. The object of this instrument is to 
nduoe anesthesia partly by tbe diminution of oiygea 
the respired air, hence the patient is made to 
eath the same air again and again before he inhales 
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I 

^M other. Two otinces of ether, sp. gr. -720, are put into 

^M the reBerroir, and the mask fitted to the face. The 

^m patient respires deeply into and from the bag for a few 

^M Beconds, thea the etfaer vapour ia gradually allowed to 

Kg. 13S.— aovBT-i 

charged with respired sir and ether vapour. In about 
three minutes anesthesia is produced. 

As soon as complete insensibihty is induced, a snull 
quantity of fresh air is admitted by lifting the msik 
from the face while one or two iiiBpirationa are Utkee, 
and anesthesia is maintained by adjusting the supplj 
of ether or of air, according to the condition of ths 
patient. 

Ethideiu Dichloride is employed by some operaton 
as an anesthetio j but the Toriability of its compoBition 
is against its use. It is moreover an objection thit 




ETHER. 



227 



ace of Qthideae on the heart ia quite as 
Jowerful aa that of chloroform. 

Bichloride of Methylin^ has also the same uncertflinty 
f compositioQ ; heuce, though still employed, it hae 
o into general use. 
A mixture of four parts of ether with one of chloro- 
found to act aa well or better than either 
f these two compounds. This misture ia especially 
lapted for operations on the eye. It is administered 
■through Clover's Ether Inhaler in the same manner aa 
simple ether. 

Sitroiis Oxyde Gas is given alone for operations not 
requiring prolonged anesthesia, such as drawing 
teeth, opening abscesses, and the like. Clover's mask, 
india-rubber bag and tube, and Uquid gas bottle are 
the apparatus employed. Care must be taken that 
the mask fits closely to the face, for nitrous osyde 
gas causes no struggling or excitement when inspired 
pare, but the admixture of a small quantity of common 
air produces the well-known effects of laughing gas. 
Insensibility is obtained in about thirty seconds ; by 
which time the patient, being then not merely narco- 
tised but partially asphyxiated, must be allowed to 
breathe pure air a few times before tbe gas is again 
inhaled. 

It is during this short-lived uucoosciousuesa that 
the operation is performed. If the operation is pro- 
longed for more than a. few seconds, the gas may be 
inhaled again. But the necessity for Sequent inter- 
raptiona to allow the patient to breathe pure air 
renders nitrous oxyde gas unsuitable for long open^- 
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Artifloial Heapiration. — Many plans are em- 
ployed ; l)ut the moat eflScient are the three to ba 
now deacrilW. 

Marihall HalPi Method. — Lay the patient on ths 
floor, with the clothing round his neck, chest, and >&■ 




Fig. l^.—AitUtcial ReapiratiDu. HuntuU HaH's matbod. Isl 

domen loose j if wet, remove it, and throw orerUi 
body a warm blanket. Olear out the mouth, and tnn 




the patient on hit face, one arm being folded und«l 
forehead (see fig. 129), and the cheat raised on a (blM 
coat or firm cushion. Next, turn the patient well *■ 
his side, while an aasiatant supporta the head and* 
doubled underneath it (see fig. 130), and conliDeiik 
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tention to kocping the head forward and the mouth 

pen during the nioyements to and fro. When two 

Conds have elapsed turn the body ^aic face down* 

vards, and allow it to remain bo for two seconds, and 

1 raise it as before. This series of movements, 

laionally varying the side, should be repeated about 

teen times a minute and continued until spanlaneout 

t is restoT-ed, or utUil two /tours lutve been 

a spent in. vain. 

j Silvester's Method. — Lay the patient on a flat surface, 

e head and shoulders supported on his coat folded 
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Q a firm cushion. Loosen all tight clothing, and if 

^t replace it by a warm dry blanket, his arms being 

pt*ide the blanket. Clear the mouth of dirt, blood, 

, draw the tongue forwards, and fasten it to the chiu 

f a piece of string or tape tied round it and the lower 

Next, standing at the patient's head, grasp the 

8 at the elbows, and draw them gently and steadily 

^wards till the hands meet above the bead (see 
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fig. 131) ; keep them so stretched for two seconds. 
Then slowly replace the elbows by the sides, and press 
gently inwards for two seconds (see fig. 132), Theae 
movementB are repeated without hurry about fifteen 
times in a minute, until a spontaneous efTort to breatlie 
ia made, when exertion should be directed to restoring 




the circulation by rubbing the limbs upwards toward) 
the body, and by placing hot bottles at the pit of tbe 
stomach, to the armpits, between the thighs, and to 
the feet. Sliould natural hrealhiug not coimaew., 
artificial reipiration slwuld be continued for tvio boan 
before iuccest is despaired of, 

HowariSi Method — Eule 1, For ejection and draxir 
<W* of fluids, (fee, from t/te stomach and lungs. 

Position of patient. — Face downwajxla ; a hard roll 
of clothing beneath the pit of the stomach, making 
that the highest point, the mouth the lowest The 
forehead resting upon the forearm or wrist, keeps tbe 
mouth from the ground (see fig. 133). 

Position and acHoii of operator. — Place the left faaui 
well spread upon the base of the chest to left of tk* ' 
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apine, the right hand upon the spine a little below 
the left. Bear upon the hands so placed, with a 
forward motion of the body, and with as much 
weight and force as the aga and sex of the patient 
■wiU justify. End this presBure in two or three 




Fig. Isa—Eiialliug tlifl Water. 

seoonds with a sharp push which helps to jerk yon 
back to the upright position. Repeat this manceuvre 
two or three times if matters continue to be ejected 
&oni the mouth. 

HcLE 2, To perform Artificial Metpiration. 

Poeiliim of patient. — Face upwards ; the hard roll 
of clothing beneath the chest with shoulders digktly 
inclimng over it. Head and neck bent hack to the 
uttermost. Hands on top of head (one twist of t 
hEtndkerchief round the crossed wriata will keep them 
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there). Rip off clothing from neck and waist (m» 
fig. 134). 

Potkian of operator. — Kneel astride of the patient's 
hips ■ place your hands upon his chest, so that the 
ball of each thumb and little finger rests on the inner 




Fig. IM,— InflaBngUif Lung!. 

border of the free margin of the coatiil cartilages, the 
tip of each thumb near or upon the Xyphoid cartil&g^ 
the fingers fitting into the corresponding intercostal 
spacea. Fii your elbows firmly, making them one 
with your aides and hips ; then — 

Actum of operator. — Pressing upwards and inwardi 
towards the diaphragm, use your knees as a pivot, atid 
throw your weight slowly forwards until yonr &oe 
almost touches that of your patient End with ft 
sharp push which helps to jerk you back f« yow 
erect kneeling position. Rest three seconds : then 
repeat this bellows'-blowing movement as before, con- 
tinuing it at the rate of from seven to ten times 
a minute. When a natural gasp occurs, take the 
utmost care to gently aid and deepen it into a longer 
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breath until respii-ation becoujes natural When prac- 
ticable, have the tongue held firmly out of oue corner 
of the mouth bj the thumb and finger armed with 
dry rag. 

Bote. — Avoid impatient vertical pushes. The 
squeezing force must be increased gradually up to the 
maximum suitable to the age and sex of the patient 

Abandon no cote as liopeleu without at least one kour't 
ceaseless effort. 

Bichardson's Ether Spray Producer (fig. 135) 




I consists of a tube 
L (Higginson's pump) 

[ Bilk net, acta ua a reservoir ; the other, furnished with 
a valvG, is the pump ; these drive a conBtunt stream 
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of air over the tip of a fine tube projecting from ft 
flask of ether ; this sucka up the ether and throws it 
in fine spray on, the surface to be chilled by its evapo- 
ration. The ether for this purpose must be very pure 
and dry, having a apecific gravity of '720, or the eva^- 
poration will not be sufficiently rapid to produce con- 
gelation. The first effect of the spray is a numbing 
aching pain with reddening of the surface. This is 
succeeded by a pricking pain. In ten seconds, if the 
ether be good, a dead white hue Bpreads rapidly over 
the skin, and when this appears the surface is quite 
insensible. 

The bottle and elastic air-pump may bo attached to 
the glass jet seen in the corner of fig. 135, which then 
makes an apparatus for injecting astringent Bolutioos 
in spray over the nasal passages, the throat, and air- 
tubes ; but the tubes used for watery fluids are much 
wider than that for pulverising ether into apray. 
Tannin in solution of 1 — 5 grains to the ounce of 
water, sulphate of zinc, or alum in similar quantity, 
may be thus inhaled with much benefit by persona 
sufi^eriog fi-om chronic congestion of the mucous mem- 
branes. 

Iiyeoting CMoroform Vapour into the Uterus 
is a ready means of relieving pain in cancer of that 
organ ; special apparatua is made for the purpose, but 
an ordinary elastic clyster syringe will answer the 
purpose, if the flask is unscrewed and a bit of sponge 
put into it. A few drops of chloroform are poured 
from time to time on to the sponge, while air is pumped 
through the delivery tube, which is passed up the 
vi4;ina to the ulcerated oervix-uterL 
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Subcutaneous Injection, — The syringe for thia 
operation (fig. 136) consists of a graduated gliiSB tubo 
holding from ten to twenty minims. The piston works 
in a Bilver continnation of the graduated tube, and is 
thuB kept clear of the solutionB used for injection. To 
the nozzle of the syringe fine sharp-pointed cannulas 
are screwed on ; they are of different lengths, some of 
Bteel, others of steel gilt ; the gilding renders the points 
very blunt, and consequently much more painfid to 
insert. In filling the syringe, care should be taken 
not to draw the fluid above the level of the graduation 
on the tube, that the exact amount injected may be 
read off as the liquid sinks in the tube. The finer the 
cannula, and the sharper ita point, the less pain is 
caused by its introduction. Some persons much dread 
the puncture ; for them the pain may be entirely 
prevented by numbing the surface with ether-apray 
(see page 233) before inserting the syringe, though 
usually the pain is too trifling for this precaution to be 
necessary. 

The solution of morphia should contain a grain in six 
or in twelve minims, and be as little acid as possible. In 
injecting morphia it should he recollected that i grain is 
the usual dose to allay pain, and produce sleep ; doses 
even far smaller often suffice for this purpose, though 
very much greater quantities can be administered by 
injection, where long use has rendered the patient 
tolerant of the drug. 

A spot should be chosen where the skin is loose and 
has a good layer of fat, the arm for example, and the 
Bkin should be steadied by putting it on the stretcK 
with the left thumb oud fingers, vitiia We ^ouaX o'i.'ftift; 
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cannula, held at right anglea with the suriace, ia thrust 
quiokly, with a slight ixitatory motiou, completely 
through the akin into the aubcutaaeous cellulai' tisaue. , 
Ifthe fluid IB iiijocted into the skin itaelf.iaflaminatioD I 




niid auppuratiou of the puncture soiaetimos ensue. 
After the cannula ia withdrawn, the finger should be 
placed for a few seconds over the puncture, or muoh 
of the fluid will leak out again. When large quaatitiea 
of Bolution (one or two ayringefuls) are injected the 
cannula need not always be withdrawn, the nozzle can 
be unscrewed and the syringe charged again ; but more 
than ten or twelve drops injected into one place gene- 
rally uauae much pain, even where the oellular tissue 
is very loose. 

The syringe and cannula should be carefuHy cleaned 
by sending plenty of cold water through them every 
time they are used, and tlie point frequently sharpened 
on a hone, or the cannula will rust and become i 

KUBe. 
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Collodion is much used in drawing the edges I 

of amall wounds together, ifeo. Plastic collodion, or ] 

the flexible collodion of the British Pharmacopceia, I 

1867, have advantages over the contractile form by 1 

fumiahing a tougher pellicle, and yielding to the J 

movements of the skin beneath without cracking. I 

Collodion should be kept for use in a small wide- I 

mouthed bottle, with stopper and brush, and when 1 

employed should be laid on quickly in a thick maas, so ] 

that the cruat it leaves shall be of one layer. A tougher 1 
orust is obtained if a piece of muslin is soaked in the 

collodiou and then laid on the wound, than if the J 

collodion is used alone. I 

Vaooinatioii. — The lymph of the vaccine disease is I 

termed " bovine " lymph when that disease is propa- j 

gated in the calf, and humanised lymph when propa- I 

gated in the human subject. In all cases where a I 

child is employed as the source of lymph, it must be 1 

carefully examined and its family histoiy ascertained ; I 

for no chUd that is not clearly in good health should I 

be selected for a vaccinifer. t 

When lymph ia needed for use, it ia taken between I 

the seventh and tenth days, and preserved on lancet- ] 

shaped slips of bone 1 inch long, called poinU. These I 

are dipped in the lymph as it eiudea from the vesicle, I 

and exposed to the air till dry ; they are thou wrapped 1 

in paper ready for use. When used, the lymph should I 

be moiatened, by holding the point over a vessel of 1 

steaming water for a few aeconds, before inserting it 1 

in the wound made to receive the lymph. I 

Points often lose the virus in a few days, and should, | 

if possible, be used on the day they are charged. The < 
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lymph may be much longer preaerved if bsnnetically 
sealed in glass tubes. These tubes are about the thick- 
ness of a darning-needle, 3 inches long, and open at 
both ends. When the tube is to be chained, one end 
is inserted in the lymph exuding from a punctured 
vesicle ; a drop then enters the tube by capillary 
attraction, but filling not more thnn half ita interior ; 
a few shakes of the hand will send the drop a little 
further in. The lymph eud of the tube is then taken 
iu the thumb and forefinger, while the unoccupied 
part I of the tube is passed once or twice quickly 
through the flame of a candle. This rarifiea the air, 
and while it is warm the end is closed by melting it at 
the edge of the flame. The second end is then closed 
in the same way as the first. When the lymph is 
wanted for use, the ends of the tube are broken, and 
the lymph blown out on to the point of a lancet. 
Lymph preserved in these tubes retains its efficacy an 
indefinite time. The National Vaccine Estabhshment 
(care of the Medical Officer of the Local Government 
Board, London, S. W.), supplies to medical practitioners 
both points and tubes of humanised lymph gratis on 
application by post ; letters not needing stamps. The 
bovine lymph may be obtained of Dr. Eenner, 238, 
Maryleboue Eoad, London, N.W., at a moderate 
charge. 

In performing the operation the common laaeet does 
very well ; but two or three forma of narrow grooved 
lancets are employed by surgeons for this purpose. 
The operation is most successful when the lymph is 
transferred direct from arm to arm ; the lancet making 
the puncture is then chai'ged at the vesicle of a child 
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id a week before, and poiota are unneueasary. 
Wlien making the puncture the surgeon grasps the 
child's arm in bis left hand and puta the akin oa the 
Stretch over the insertion of the deltoid with his left 
forefinger and thumb. He next pushea the lancet 
downwards beneath the cuticle, about 1-lOth of an 
inch, to raise a tittle pocket. He thea charges his 
lancet with lymph and inserts it into the pocket, or 
if using points, inserts the moistened point for a 
minute. As he withdraws the point he presaea down 
the pocket on the point with hia left thumb nail, that 
the lymph may be well wiped off the point and left in 
the wound. This proeesa ia repeated at four or five 
placea and the operation is complete. The corium 
Aould not be penetrated, or it will bleed finely and 
the blood will wash away the lymph ; one drop of 
blood is of little consequence ; indeed, it shows that 
an absorbing aurface has been reached. On the other 
hand, in taking lymph from a vaccinifer, the greatest 
«ftre to avoid drawing blood or anything but the 
clearest lymph must be esercised. 

The phenomena following th e insertion of the vaccine 
virus in an infant's arm are aa follows: — On the second 
day the puncture ia slightly elevated ; on the third it 
begins to grow red ; on the fifth it is marked by a 
distinct vesicle with a depressed centre and red areola; 
on the eighth the vesicle is perfect, of pearl-Uke aspect, 
full of clear lymph ; the areola, often little marked by 
the eighth day, rapidly increaaea on the ninth and 
tenth days, and reaches an inch or more in diameter. 
Thia bright red inflammatory action in the skin ia 
fisaential to show the system b properly infected with 
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the vaccine disease. By the twelfth day the areola 
has lessened, the lymph is yellow, and often escapes 
by rupture of the vesicle ; on the fourteenth day the 
vesicle has dried to a scab, that fells off on the twenty- 
first day, leaving a dotted cicatrix, the vestige of the 
multilocular structure of the vesida The three im- 
portant marks diagnostic of the vaccination being 
satisfactory, are — 1, the pearly multilocular vesicle of 
the 8th — 9th day ; 2, the widely-spread areola on the 
9th — 12th day ; 3, the well-marked foveated cicatrix 
after the scab has fallen. 

Observation shows that the number of people who 
take small-pox after vaccination is very small indeedl^ 
when more than three well-marked scars exist ; and 
this number at least should be secured by making five 
insertions of lymph at the time of vaccination. 



CHAPTER VI. 



SUKFACE-GUIDES AND LAHDUAEKS. 

Certain fixed points and marks on the surface of ' 
the body have bearinga of which a precise knowledge 
is necessary in investigating injuries and disease. 



The Head comprises the cranial and facial regions, 
the interior of the nose and of the mouth, and the , 
pharyns. 

In the cranial region, the occipital protuberance, the 
frontal and parietal eminences, the mastoid process, the 
aygoma, the margin of the orbit, and the external 
angular process of the frontal bone, can bo always 
detected. Making use of these ; — 

1. The occipital protuberance marks the site of the 
convergence of the venous sinuses ia the torcular 
Herophili, 

2. A line drawn from th« occipital protuberance 
through the meatus auditoriua eiternus to the eiteroal 
augular process of the frontal bone and from that 
point over the orbit to the root of the nose, corre- 
sponds to the lower level of the great brain ; the 
posterior lobe being behind the auditory meatua, the 
middle and anterior lobes opposite and in front of it. 
The bifurcation of the fissure of Silvius correeponds to 



2i2 SURFACE-GUIDES AND LANDMAUKS. 



a point ou the surface 1? inobes behmd, and i inch 
ubove tLe level of, the external angular process. 
Below the posterior part of the line is the little brain 
and the medulla ohlongata aud pons. The lateral 
aiuua, starting from the torcular Horophili, passes 
outwards for more than three-fourths of the distance 
between the occipital protuberance and the external 
auditory meatus along this line ; it then turns down- 
wards towards the mastoid process. 

3. A line cairied directly forwards from the occipital 
protuberance oyer the skull to the root of the bridge 
of the nose, denotes the position of the superior 
longitudinal ainus. It also corresponds to the sagittal 
suture, and crosses the site of the fontanolles. 

In a healthy child the posterior fontanelle is closed 
before birth : the anterior is open during the greater 
part of the first year, but closes towards the end of 
the first, or in the course of the second year. 

The usual thickness of the skull in health is -J- inch. 
It is often as thin as cartridge paper at certain points 
between the eminences, but it may also be J- inch thick 
in the healthy state. 

4. The exact line of the anterior branch of the 
middle meningeal artery is one drawn through points at 
equal distances behind the external angular process 
and above the zygoma : i.tf., It, U, or 2 inches. The 
last is the best position for trephining, as below this 
the vessel is often enclosed in a bony canal. 

The positions of the sinuses and of the middle me- 
ningeal artery influence the selection of a situation for 
trephining the skull. 

5. The anterior temporal artery, the vessel pnuctured 
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for bleeding at the tamplo, can be felt pulsating 1^ 
inchea beliind and above the external angular procesa 
of the frontal bone at the edge of the temporal fossa. 

6, The snpra-orhilal arteri/ can be felt pnlsatiiig 
at the juncture of the inner and middle thirds of the 
upper margin of the orbit, 

7. The trunk of the gujierficial temporal artery cxahs 
felt just in front of the tragus of the oar. Here it 
croBses the root of the zygoma, and it may be com- i 
pressed against that bouc. 

The occipital artery cau be felt half-way between 
the occipital protuberance and the maetoid process, 
&t which point it pierces the attachment of the tra- I 
peziuB muscle. 

The txtemal auditory canal is about li iuches ja I 
length in the adult, but much lees in infanta, owing to 
the shallowness of the osseous part of the passage at 
birth : rather less than half being cartilaginous and 
rather more than half osseous. It is directed inwards 
and slightly forwards, being also arched with a dnwn- 
■ward concaTity. To straighten the canal for inspection, 
draw the auricle upwards, backwards, and a little i 
outwards. With a good light, the mewbrana fymparti \ 
can be seen. When healthy, it ia a greyish membrane, i 
ijBlightly receding and placed obliquely forwards and 
inwards across the canal ; so that the outer surface, 
vhich is concave, looks downwards and forwards as 
■well as outwards. The handle of the maUeus can be 
descried through the membrane. 

In the facial region the bony points which 6<iT\ei 
as guides are the margins of the otVvt, tVe i-j^wfia,, 
■fc'i 
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inina of ' 



the milAT bofv, and the nwrgm, angle and nunoa of 
the lover jaw. 

1. The mpnwliita] noteb is to bo found at the 
junctioo of the inner and middle thirds uf the upper 
margin oT the orbit. It maris the position of the 
«Hpni-«irUai pottU and na-or, and a straight Uns 
drawn from it through the interral betveen the lower 
bicuspid teeth crosses the paintt of ume through ionj 
foramina of Ote three prineipal facial brancfia of On 
ffth cranial neree. Sometimes these are divided to 
relieve pain in tic douloureux. Below the base of the 
zygoma the joint of the loner jaw can be easily felt. 

2. The external carotid artery mouuts to the side of 
the head just behind the ramus of the lower ja*. 
It must be avoided iu incisions or in puncturing 
abscesses. 

3. '^ha facial artery crosses the margitt of the lonar 
jaw just in front of the masseter muscle, and here it 
miiy bo compressed. The artery can be felt to pulaata 
also near the angle of the mouth and the ak of 
the nose. 

4. At the inner comer of the orbit is the guide to 
the laohrymal sac : namely, the lower border of the 
tendn oculi, which is visible when it is made tense by 
drawing the lids outwards when the sac is to be 
opened. The pundum lachrymals ia also easily seen 
at the inner end of each eyelid, at the apoi of the 
minute papilla ladirymtilit ; when passing a ptobs 
along the duct, the lid should be drawn slight^ 
outwards ; and it should bo rcmombered that t h> 
course of the duct is at first vertical and £ 
iiorizontal. 



5, A line drawu from the bottom of the lobe of the 
ear to a point midway between the ahi of the uose and 
the comer of the mouth denotea the conrae of the 
parotid duct, and Eome large hrauchca of the facial 
nerve. The duct (Stenaon's duct) is often, however, 
found at ii higher level j it opens into the mouth, 
opposite the seeoud upper molar tooth. 

The greater part of the parotid fflavd lies imme- 
diate!; below the ear, but besides deeper prolongations 
a superficial part reaches to the iront of tho masseter 
muscle. In iucisiug abscesses iu this part, the knife 
should bo carried horizontally forward to avoid cutting 
the twigs of the pes ansrrinui of the facial nerve. 

Tho course of the trunk of the facial nerve is indi- 
cated on the surface by a Hue drawn dowuwards and 
forwards from the anterior border of the mastoid 
process at the jioint where that border meets the 



The Cavity of the ITosq — When inspecting this I 
cavity, push tbc head backwards and raise the tip I 
of the nose. The parts to be seen are ; — 

1. Tho septum narium. This is said to be occasion- i 
ally perforated by a small hole in healtli. When per- 
forated by disease, the hole, if small, is usually at the 
junction of the cartilage and the bono ; and it en- 
larges chiefly at tho expense of the bone. 

3. The inferior spongy bone. 

3. The lower and middle meatuses. In the lower 
meatus \ inch behind the bony margin of the nostril, 
overhung by the inferior turbinated bone, the rfuctus 
ad nasvm opens. It can be reac\ied ani e^AcTti. \vj ^ 
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probe of which the last lialMnuli is beut to a scmlcircls 
and the reimuuder to a larger curve in the opposite 
direction like an italic /. The opening is veiy snuU, 
and guarded by a. fold of mucoua membrane. Foljpi 
can bo seen as bluish-pink bodies blocking the passage 
of the inferior meatiia. "When growing entjrely iii the 
nose, they start from the superior turbinated bono, hut 
they may invade the cavity of the nose from ibe 
antrum of Highmore, or from the pharjTii. 

Irregular bends in the cartilage of the septuni, 
caiiaeJ by injuries to the nose, sometimes moke pro- 
jections in the meatus, vhich are mistaken for polypi 
The real nature of the projection is easily detected by 
obBerviug that the ohstniction in one meatus is com- 
pensated by the wideuiug of the other meatus. 

In the Mouth — when wide open and the tungiw 

laid back — the hard aud soft palate are to be seen, at 
the juuction of which in the mesial line a natitral de- 
pression or seam sometimes exists. 

The toii»iU are placed between the pillare of tim 
fauces. In health they do not project beyond Ibo 
arches. They are separated by a thin fascia from the 
internal carotid artery, ao that, when cutting or 
lancing them, the point of the linife should be directt-d 
oliliiiuely towards the centre of the pharynx, whilii 
the swollen gland itaelf is drawn forwards and 
inwards. Esteraally the angle of the lower jaw oorre- 
Bpouds to the position of the tonsil. 

If the angle of the mouth be drawn aside the 
interior of the cheek can be examined, and the papiU* 
in which is placed l\ic o-ti&cft al'fti\Kiis«o:*. ^vmt may be 
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..seen opposite the secoiid molar tooth of the upper | 
jaw. I 

If the tongue is raised, on its under Eiurface the 
ranine veiiu are aeea ou each aide of the mesial furrow. 
They indicate the position of the ranine arteries. The 
frenum linguse passes from the tongue to the jaw in 
the mesial line. When it is prolonged to the tip of the 
tongue, and ia to be snipped to set free that member, 
a blunt-pointed scisaora should be used, and the poiuts 
directed towards the jaw, to avoid the blood vessels 
of the tongue. A ridge passes outwards from the 
frenum to the floor of the mouth; here ducts of 
eahvary glands open. The papilla on which Wharton's 
duet opens is easily visible very near the middle line ; 
a fine probe may be passed into it for an inch or more. 
Beneath it the sublingual gland is placed and rauulee i 
form. 

The finger in the mouth, can detect the follow- 
ing:— 

1. The tuhtrofUy of tlu luperior maxilla. , 

2. The coronoid process of the inferior maxilla. Be- 
tween these points is a deep depression, in which a i 
deep temporal abscess may point and be incised. 

3. The hamular process and, descending from it, \ 
the pleryga-mas^Uary ligameji-f-. 

4. The gastatorff nerve lies just below the last molar 
tooth of the lower jaw, near the pterygo-masillary 
ligament. As the finger is passed over the nerve, ; 
thrill of heat and pain is felt in the mouth. At this i 
point the nerve is sometimes cut across to relieve the | 
pain of cancer in the tongue. 

However tightly tiie jaws are aet m \ft\.WDm.%, i 
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SexiUe atheter eao alvajs be passed behind t 
ueth into tb« moath. 

The finger may be pAssed over ihe tonsils to the 
pbazTnx, the greater part of the walls of which can be 
reached. If the finger be tnroed upwards round the 
soft palate, the posterior naies, and the orlficea of the 
Fnftni-htan tubes msj be eiamined. The parts of the 
«ertel»al colamn to bn felt are, the basilar process 
of the occipital bone at the top of the pharyni, the 
anterior margin of the bodr of the atlas opposite the 
lower margin of the poaterior nares, and the wE 
opposite the soft palat& 

Cenain tumours, anch as nasal or pharyngeal polypi, 
gummata of the palate and pharynx, abscess in the 
tonsils, retro-pharyngeal abscess .and impacted foreign 
bodies, muy also be detected. The largest artery ia 
the palate (posterior palatine) runs forward from a 
point half-an-inch internal to the wisdom tootlL 

The Neck may be divided into anteriar, lateral, 
and poitmor regions. The anterior reaches on each 
aide from the middle line to the Btemo-maatoid muscle ; 
the lateral from the stemo-mastoid to the trapouui 
muscle, in a backward direction, and downwards to the 
collar-bone. The posterior region extends from the 
occiput to the seventh cervical spine. 

In most male adults the various landmarks are con- 
spicuous, but in women and children the neck is smooth 
and rounded; therefore to bring the several marks 
into relief, where the anterior region is eianiined, the 
head should be thrown back over a small pillow pla ced 
behind the showViera. 
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a the upper part of 
ill ha felt pulsating 
B often woTinded in 



s position the iiind-plpe in draivii half an inch 
higher above the sternum, and the carotid arteries are 
brought nearer to the surface. 

Keeping to tlie middle line, the most conspicuous 
landmark is the pomum Adami, angtilar and promi- 
nent in most men, but rounded and only slightly 
projecting in women and children. The rounded 
Upper border, ^Tith the central notch, is readily 
detected. 

The iuperior thyroid arlny lies o 
the lobe of the thyroid body, and ci 
nutsido the thyroid cartilage. It i 
«asG3 of " cut throat." 

A little above this edge the fiorfy of the hyoid hone 
■can be felt, its great horns extending on each side. 
The lingual artery runs just above the top of the great 
comu of the hyoid hone. It is often the source of 
■dangerous haemorrhage in cases of cut throat In 
a muscular neck, with small amount of fat, the an- 
terior belly of the digastric muscle can be defined, 
'passing from the body of the hyoid bone to the chin. 
In the hollow between the bom of the hyoid and 
the border of the jaw, the sub-maiillary salivary 
iglftud can be felt or even seen in thin pernons. The 
lymphatic glands of thiw region are affected and en- 
larged by in-itation of the lipB and chin, and of the 
loor of the mouth. 

Between the hyoid bono and thyroid cartilage tho 
finger feels the thyro-hyoid membrane. This ia fre- 
quently severed in cases of cut throat ; the greater 
ptirt of the epiglottis lies above the incision when this 
fs carried through that membrane ; but \.\ie nurtws -^wrt. 



i ^■" .zr;. liiiL "Uii ^:ial. ::;r5a ire visible below 



-"^T-iu: -. Tir-jr:* j. "zia ^^u^TL^ line from the 

■ i-.u:- ^ ..»:.. , r:^c l ftsgrsstsiijc. *r>l xthen a bard 
■^- u :=-.rruc=- liT: iin : "lii* ^iiri soi&ee is the 

I...:::. :^-ir. r'iir:»i:ri "ii-st TaacLrnzae iLe wind-pipe is 

■".:■ — i ::. ^.•■^.'.ft/^ SXZ. It* fiLl in COlh 86X68 at all 

^ -. - > ;.-iCirL :ni:*.'s.Ti "liif fi^ cenrical vertebn. 
"~.:: '". . » V. — ':••** £ ^ 4 jiaizsizk fn trin:^ the com- 
1. .: "a*- - .. ;rr:iir- LnL si, *T*r-'":-7ig the gullet, 
^ :. .: '. .:;.^t;iii^i^ iv^asui "iiii iirtoroi: and here foreign 
:. ^:i^ -. .siiT^ ^.- Tiiitf "a ':&tt scofloach, lodge, and 

■ ■ li iS-'TiiiL^.cicLj. ilrr cTicoid Cartilage 
> . : . • >ai- -' :• '— : :c rdsri-j:;;^ 

■ izti .T-j:-:jji jirrT^ge is the guide for 

~*.w ::, : V ;. :•! is st-jiT iui '^^^ movable in 

.-..-■: I. ?*:o:of^ liLri, iz.i fourth rings are 

-. -z : .^ ' II #j :lij-.fl-i"r», ini the lower rings 

.-, ■ -l::vi t: "rif :=!: :v the finger. The 

-. :.:. .> * .. ; - i> . ~ir il-f irs: rin^ ani even over part 

: .-- -. iS7«:>::jZ7 m :liliry=::. At the level of 

. : . V , ■ ...\. :^ , rri^:l«ri :s :c'r i:::;h below the surface, 

:::-.:* ,'.c& i-fcvr^T zi-jre* rut its depth varies 

. ' :•. »-:..■:■..-: .c fi: jcrsssn: in the individual 

•N • .-J .<■ 'r i-.-"j-T !:■£$ inimediatelv below the 

m 

. ,■ - ": ^ i.c:s:--:": in ziez-br^t in women is often 
V >. r..i,i»^ ,■.:: i5 jl scdt i^Lrrr-w band, even when the 
•, ■■•,-; .wlv > :::: ir.-irir?i- On each side of the 
; 'a.,;;a jt;::-,; :; :!; jr. .vii in i thvroid cartilages, ^A^ 
,.'\s ./ :'L :"f ^1 -■.'.-' X'Vi act ^'.stded. Being attached 



!51 



to the laryns, this hody rises with the lai-yns when 
the act of swallowing begins, and falla to its uaual 
position at the end of that act. Hence an enlarged 
thyroid body (bronchocele) ia diatingniahed from other 
-tumours of the neck by two charaoteriatioa. (a). The 
mass riaca and falls during deglutition. ((/). The 
auperior thyroid artery, coursing forwarda and down- 
wards at the level of the thyroid cartilage, is usually 
larger and alwuys more prominent when the under- 
lying thyi-oid body ia enlarged. Tumoura of the neck 
mot originating iu the thyroid body may he pushed 
aside, but do not rise, during deglutition, and if 
■they affect the superior thyroid artery, they conceal 
it 

The stemo-miutoid muscle ia in all persona easily ' 
4leGned, and ia the landmark for several important 
structures. It separates the anterior from the lateral 
legion of the neck. The two sternal attachments, 
converging, form the deeply marked aupra-ttemal 

Near the anterior border the anterior j'ttt/iUar vein is 
usually to be found at the lower part of the neck ; 
above, it begins at the middle line near the chin. At 
the lower part of the aupra-stemal notch the veins of 
each aide are commonly united by a communicating 
branch. Each vein then winds backwards closely 
Ijehind the attachment of the sternal head of tbe 
atemo-mastoid. It may be wounded in division of 
-the Btemo-maatoid muscle for the cure of '' wry 
neck." 

The anterior border of tbe muscle overlies the common, 
the external and the internal carotid arteries. "YVaY^iv 
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lion of this vessel, as far as its bifurcation opposite the 
iippcr border of the thyroid cartilage, is indicated bj 
a line drawn from the stemo-clavicular joint to a point 
midway between the mastoid process and the angle of 
the lower jaw, being least overlaid by muscle above 
the cricoid cartilage. 

Tlie pulsations of this vessel can be felt along tbe 
whole of its length above the sternum. It may be 
compressed by the thumb against the transverse pro- 
cess and body of the sixth cervical vertebra^ though in 
doing this it is difficult to avoid pressing on the in- 
ternal jugular vein and pneumogastric nerve. The 
landmarks for the preliminary incision, when about to 
tic the artery in the usual place, are : the anterior 
border of the stemo-mastoid, the angle of the jaw, and 
the cricoid cartilage. 

The internal jugular vein lies behind the interval 
between the sternal and clavicular parts of the 
muscle. 

The lateral region of the neck is bounded in front 
by the cleido-mastoid muscle, behind by the trapezius, 
and below by the clavicle. It is marked on the 
surface by a depression {supra-clavicular fossa) that 
varies in size according to the width of the clavicdar 
attachment of the defining muscles. This region can 
be most readily explored when the elbow is supported 
on a chair-back or table, and the neck slightly bent to 
that side. This position, by relaxing the muscles and 
fascia, permits the finger to explore the deeper parts 
of the region. 

The subclavian artery is felt a little above the 
clavicle, just outed^ \Xi^ \iQ^<i^^ <^'l ^^ O^RAdj^masto^ 
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aiiaole, where it forma an arcli, iuto the concavity of 
which rises the pleura tmd apex of the lung. Tbe 

lel is here passing over tlie first rib, against which 
it may be compressed. To do this the thumb or tbe 
ring of a door key, round wliich a strip of lint is 
■wound as padding, is thrust downwards and backwards 
just outside the origin of the oloido-maatoid rausclc. 
This point of the cleido-mastoid denotes the tubercle of 
the Jint rid and the anterior scalenus muscle, land- 
marks required in cutting down upon the subclavian 
artery. 

The external jugular vein crosses the stemo-mastoid 
laually about the middle of that muaele, and enters 
the lateral region to reach the subclavian vein. Its 
flourso is tolei'ably well defined by a line drawn on the 
Bkin from the angle of the jaw to the middle of tho 
clavicle. If the finger be pushed into the depression, 
just above the middle of tho clavicle, the vein is 
usually compressed, and by filling out becomes con- 
spicuous. When this vein is cut, to let blood, the in- 

on is made directly upwards at the part which over- 
lies the Ht«mo-oleido-mastoid muscle. This direction 
is somewhat obliciue to the course of the vein, but 

is also across the fibres of the platysma muscle, which 
must be so cut that they may gape, and not obstruct 
the flow of blood. 

In a long thin neck the omo-hyotd muscle is visible 
during forced inspiration, nearly at the level of the 
oriooid cartilage, making tense the cervical fascia. In 
Bitch a neck the cords of the brachial plexus may also 
\je Been and felt. 

The lymphatic glands in the latcra\ Te^\OTi laa s 
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tremely numerous and are fretjuently enlarged. Several 
forui ft cliftin contained in a fold of the fascifl, jurt 
behind and beneath the atemo-mastoid, where theyare 
enailj detected. 

Besides enlat^ed lympbatic glands, other awcllings 
are met with : among which arc cyets of the cel- 
lular tiB,sue of the neck, abaoessea around the lymph- 
atic glands, solid tnmours pressing on the carotid or 
subclavian arteries, or aneurism of the carotiil or eah- 
claviau arteries, and gummata in the eubstance of tha 
atemo-mastoid (the latter are usually near the stenml 
end of the muscle). Abscess from the cellular tissue 
between the deep vessels of the necli and the pharyngeal 
muacles somctimeB wanders forwards until it points ia 
front of the atemo-mastoid in the upper part of the 
neck. In defining the origin and nature of any swell- 
iog in this region, its relations to the landmarks just 
enumerated must be ascertained. 

TAc posterim- rft/ion, or nape of the neci; exteuds 
from the occiput and superior curved lino to the spins 
of the seventh cervical vertebra. Along the inesiiil 
line is a vertical depression, of which the borders of 
the trapezius form its lateral boundaries. In this, 
below the occiput, the spine of the asia can 1k> 
felt, and also at the lower end of the depresaion tbe 
last three cervical spines through the skin. Tlie 
most prominent spino is the firet dorsal. At tbo 
upper end the nuchal lymphatic glands enlarge with 
irritation of the scalp. In weakly persons the celluLir 
tissue suppurates about the glands, when the snr&ce 
is irritated by pediculi or impetigo, and abscess forms 
at the nucha. 
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The interval between the sixth and seventh cervical 
spines corresponds to the termination of the pharynx 
in the gullet anil of the larjns in the trachea. 

The thick skin of this part is a favourite Beat of 
)oilB and carbuncles, and, at the lowest part, of fatty 
lumoiirs. The large number of short fibrous cou- 
Rectiona between the ekin and deep fascia here, render 
^e skin less movable, and greatly interfere with the 
jxcision of tumours. 

The Thorax bos some landmarks to be detected in 
ill persons, aud others which cannot be made out in 
|he very fat. 

Those to be always made out in front are, tbe cla- 
Ticles, the sterno-clavicular joint, the sternal notch, the 
joint between the first and second pieces of the breast- 
bone, and the nipples. 

Those which can be gtnti-ally felt are, the sternum, 
the ensiform cartilage, the costal cartilages except the 
first, the lower riba, the apes beat of the heart, and 
interval between the great pectoral and the deltoid 
jnuscle which forma a depression jiiat below the clavicle 
in which the ooracoid process is felt. 

The nipple in the male hes usually over, or just 
below the fourth rib. In the female it varies much. 

In the axillary and infra- axillary regions of the chest, 
tbe following landmarks are comtaittlif to be made 
out: — 

The borders of the pectorals, aud of the latissimus 
and teres major muscles forming the anterior and 
posterior boundaries of the arm-pit, r.nd the two last 
ribs. 
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Ill addition to these some more can generally b« 
detected. 

If the arm is raised from the bodj, 4 digitations of 
tlio serrattis become prominent. They correspond to 
the 6tb, 7th, 8th, and 9th ribs. 

Tu thin persons the riba nnd intercostal spaces cut 
bo felt and seen between the pectoral and latisumm, 
as well as the cartilages of the lower ribs vhich fona 
the border of the chest-wall. 

The moBt prominent part of the /orward ami 
of the clavicle marks the last part of the tvbdtBian 

The imurr third of that bone overliea the suhclariM 
frin. It has been lacerated by fracture of the clavids 
from direct violence. 

The inittr end of the clayicle marks the cmfliiena of 
the gubdavian and internal jugular vntis into the in- 
nominate vein. 

The iteriial notch marks the upper border of th 
first piece or manubrium stemi, as the cartilage of tli« 
second rib does the lower border. 

Behind the sternal notch in the middle line the 
tracliea enters the chest 1 inch or more below the 
surface ; and, passing deeply behind the great vesulii 
it divides into bronchi beneath the aortic arch opponlt 
the joint between the handle and the blade of the 
breast bone. 

Behind the dipper part of the manubrium are ito 
commencements of the innominate and le/i eantid 
arteries from the highest part of the aortic arob; inJ 
the left innominate vein. 

Behind to the riffftt side of tite manubrium, bot 
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ipar&ted by a aiuall iiitcrvaJ, are the right innominate 
vein, Riid tbe upper part of the supeiior vena cava. 

The miemo-davicular joint of the right sida at its 
upper margin marks the blfurcatioo of tbe innammate 
artery into right mhclavian axxdi common carotid ai-teria : 
that of the lift side marks the left eommuti carotid 
artery. 

Tbe jjinction of the fret and Mtcmul pieces qf (/«• 
aternuM marks the Becond eostal cartilage, ud importaut 
Jaudmork in ascertaining the area of the heart. It is 
placed opposite the 5th dorsal vertebra. 

The heart's area in the front of the chest : two-thirds 
are to the left of the middle line, one-third to the right. 

Roughly deSned, tbe heart lies behind the 4tb, 5th, 
and 6th left cartilages, and that much of the sternum 
and intercostal spaces which is on a level with those 
cartilages. But the position of the organ is altered 
by the movements of the body, the amount of air in 
the lungs, and of blood in the heart. Hence it varies 
somewhat from the following exact dimenaionei, which 
are taken from an adult in an erect position, breathing 
quietly. 

The upper edge of the auricles is marked by a hori- 
zontal line at the level of the 2Dd costal cartilages. 
The right auricle estends for one inch to the riglu of 
tbe sternum. 

Tbe auriculo-vaUricular sulcus is denoted by a line 
from the sternal end of the sixih right cartilage, to the 
third left cartilage, half way along the cartilage. 

The lower border of the right ventricle is marked by 
u nearly horizontal line from the sternal end of the 
seventh right cartilage to the apex. 
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The tipper border of the te/l ventricle is marked bj 
aa oblique line drawn froin the teoind left eoital carti- 
loffe to a point 1 J inches below the left nipple (i.t., in the 
fifth interspace). 

The apex is situated 3J Inches to the left of the 
middle line in the fifth interspace, close to tbe nppet 
margin of tbe sixth rib, i.e., IJ inches below the nippl^ 
and about i inch to its sternal side. 

The (Iricutpidf opening from the right aunde to 
the -ventricle is behind the loner part of the Btemnm, 
opposite tbe fourth cartilage. 

The (mitral) opening from the left auricle to ihe 
ventricle is behind the left side of the sternum, oppo- 
site the fourth interepace. 

The aortir, orifice is placed close to the third left car- 
tilage and behind the itemum. 

The pulmonic orifice is a little higher and more 
superficial than the aortic. It is placed behind tin 
lefi border of tlie itermnn and t/ie third eartHuffe. 

If the area of the heart's dulness does not rise abow 
the second cai-tilage, there is no pericardial effusion of 
any consequence. 

The heart would be iuvolyed in a wound trarerHiig 
the chest above the gixlh rib. The tutigs would bt 
injured by a wound traversing the chest above a list 
carried obliquely backwards and downwards from lb 
sixth cartilage to the tenth or eleventh rib. 

The line of t/te arch of the ao/la can be defined 
on the surface in only the anterior part of ili 
course. 

It begins in tbe (Ai'i'rf leji interipaee close to till 
Btemum, and ascends behind that bone to the upper 
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f the second right eurtilage. Here it ciirvoa 
to the left till it reaches the iniddle of the manuhriiuii 
wtemi, its highest point, thence it crosses hackn-ards to 
B left side oftiie body of t?te fourth dorsal vertebra, 
and descanda to the lower border of the body of the 
fftfi dorsal vertebra, where it takes the ni«na of the 
descending aorta. 

The artii of t/ie lungs. The apices reach, as a rule, 
into the i"oot of the neck for J inch ahove the inner 
«nd of the clavicle, and 1^ inch above the first rib. 
In emphysematoiis persons they can be seen during 
breed expiration bulging even higher upwards. 

The anterior borders of the lunga : That of the right 
ung starting from the root of the neck at f inch above 
he inner end of tite clavicle, reaches the middle line 
ind the loiuer half of the manvbrium, and con' 
inues along the middle of the stemuni to the sixth 
tartilage. 

The anterior border of the left lung commenoea at 
the apex above the inner end of the clavicle, but does 
not quite reach to the mesial line behind the sternum. 
)pposite the fourth left cartilage the border leaves the 
temuin, and passes outwards to the junction of the 
Ith rib and cartilage, whore it turna sharply back 
cross the fifth interapacc, to the middle of the sixth 
lutilage, where it joins the inferior border or base. 
Sie t> -shaped notch thus formed allows the apei of 
he heart to reach the thoracic wall uncovered by 
ng. 

The surface of the diaphragm is arched on its right 
thua the base of the lung descends in front of the 
er in the fifth interspace. 
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Tho base of the rigJu lung corresponds to a line 
ilrawu on the aurfave from the side of tha aternum 
i.'pposite the Biith cttrtilage, along the eiith carti- 
lage, theD don'nwarda und backwards across tfae siitb, 
Heventh, aud eighth ribs aud interspaces to the niuth 
rib. At the ninth rib it corresponds to the poatBrior 
fold of the axilla, and passing thence to the back, it 
ilesceuda tu the level of the tenth dorsal spine. 

The base of the left lung, beginning about the m 
of the tirth left earlitage, posses outwards along tbc 
sixth cartilage, aud trending downwards to the UiiA 
rib in the infra-axillary region, falls to the eleventh rib 
in the back. 

The posterior bordera of the lungs correspond pretlj 
nearly to tiie vertebral grooves in tfae back frum the 
first dorsal spine to the twelfth dorsal sjiine. 
pleura roaches lower ; its limit usually corresponds l« 
the twelfth rib and elcYcnth dorsal spine. 

The attachmfnt of the diaphragm to the thorax cor- 
responds to a lino on tLe surface drawn from the e 
Ibrm cartilage along the cartilagea of the aeTenth »ai 
succeeding lower ribs to the first lumbar spine, 
arching of the diaphragm in the normal condition cW- 
j-esponds to a double arched line starting on each sii* 
from the ninth costal cartilage aud rising to the fourtk 
interspace on the right aide, and to the fifth rib « 
the left ; expiration or enlargement and distension uf 
the abdominal Tiacora may raise this arch. The U' 
dulneas ou the right, and the heart's apex-beat tlA 
the stomach-note on the left, are additional signs of iIk 
position of the diaphragm. Forced expiration briof 
the arch of the diaphragm to the thh^ inton)>tN 
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^oreed impiratton carries it down to the level of tbo 

«DBiform cartilage in front and of the tenth rib behintl, 

■In diseaae, Walshe records that it mny bo carried ns 

igh as the sscund interspace, or depressed below the 

[floating ribs. 

; intfmal mammar^nr^ery reaches the interoostnl 
spaces below the first rib, and courees downwai-ds bo- 
hiud the cartilages near the sternum to the sixth 
interspace, where it divides iato two large branches : 
tbo inner branch annatomoses with the epigastric 
artery. The vessel might be wounded by a. stab iir 
torn in fracture of the steniura, and bleed freely ; its 
out ends may bo tied in the three upper interspaoea. 

In the lateral or axillary and iufra-axillaiy regions, 
Several operations may bo performed for wbioh ac- 
juaititauce witli the landmarks is aeecsBary, 

Ahtcetifa in the axilla collect beneath the stout fasciii 
which forma a floor for that region. Incisions through 
fc should be made vertically, and midway between the 
9tetoral and IntUaimtn dorsi muitdn, where the fascia 
if! separated for a considerable extent from the wall of 
rhe chest, to avoid wounding the lar^ vessels whicli 
ire contiguoKB to these borders (the external mammary 
tnd the axillary vessels to the arm). 

A circle carried horizontally through the nipplcM 
irosaes the sixth interspace in the iufra-asillaiy region. 
The lower border of the pec toml is corresponds to the 
Sfth rib. The depression below the clavicle between 
the deltoid and pectoral muscles uiarkg the axillarv 
BUtery in its first part and the coracoid process. It is 
filled by the head of the huraenis in Bnbclaviuiilar 
^lislocation. 
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Tbe axillarif artery can be felt in the arm-pit fyt 
neiirly tLe whole of its eourse &om the lower border of 
the firat rib to tbe lower border of the teres major 
muscle. It may be oocopresBed below the clavicle 
ugainat the second rib by preBsing the fiuger iuto tbe 
infra-clavicular fossa. Also, when it has left the arm- 
pit, by pushing it against the neck of the humerus. 

lu tappiiiij the cheat the infra-axillary region i» 
generally preferred, oa it is not thickly covered by 
muscles. The sixth or seventh interspaces are com- 
monly selected, but the trocar may be inserted at any 
point of tbe chest wall, if fluid ia ascertained to bo 
behind that point. 

Hepatic abscesses may also be opened in the iaba- 
ftxillary regions. 

Ill the dorsal region of the tliorax there arc aome 
landmarks of importance readily made out. The 
spines of the vertebrse can always be felt, owing to tb 
close attachment of the skin to them. They lie in the 
apiital furrow ; a groove that is deepest in the lowr 
dorsal and lumbar regions, and may be leTelled up in 
tlie dorsal and sacral regions in persons of samtj 
muscle. The position, of the spines may be mull 
evident to the eye by rubbing the skiu over them • 
few times with the finger, when a pink spot app«»H 
over each spinous process for a few minutes j or bj 
touching the skin with a piece of charcoal. 

The seventh ee>ideai spine is a prominent landmark 
from which the rest may be counted ; it is, neW^ 
thelesB, not quite so prominent as the first don«l 
spine. Some are denoted by other marks. Thus ti> 
scapula overlaps the ribs between the second and tbe 
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ninth spines. The spine of the scapula, always to be 
felt, corresponds to the third dorsal spine. When the 
arm is raised, the inferior angle of the acapnia is level 
with the seventh rib. 

The third donal spine corresponds to the ter- 
mination of the aortic arch and the fourth to the 
bronchi. 

The angles of the ribs cau be made out in even 
moderately fat persons. Between them and the Terte- I 
bral spines lie the vertebral grooves which are occu- j 
pied by muaclea. 

Abscesses formed around carious transverse pro- ' 
cesses or laminEe of the dorsal vertebrte, often point 
at the outer borders of the trapezius and latissimus 
dorsi, the strong fascial envelope of those muscles 
attached to the spinous processes and tubercles of the 
ribs, diverts the pus from, pointing in the vertebral i 
groove. 

These muscles can be readily defined in most persona. 
The anterior border of the trapezius limits posteriorly 
the lateral region of the neck; the lower border extends 
from the lower dorsal spines to the spine of the scapula. 
The latissimus dorsi forms the posterior border of the 
axilla- Both arise from the spinous processes, and are 
directed outwards and upwards. Opposite the liase of 
the scapula the muscles are separated, leaving subcu- 
tuueoua a small part of the rhomboideus major, and 
of an intercostal space. Through this area, which is 
comparatively free from muscles, the pleura may be i 
opened whoa it is desired to drain the cavity at the ' 
liinder part. 

Origin of Spinal Nervnt, 
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The ei?At cervical nerves rise from the portion of the 
cord which extends from the ccciput to fA« tixtfi cervical 
spine. 

The tix upper dorsal nerves arise opposite the 
BCTenth cervical and four upper dorsal epiues. 

The lir lower dorsal nen-es arise from the oord 
opposite the fifth and following spines down to the 
tenth dortal spine, 

Tho /lie lumbar nerves ariae opposite the eln-enti 
and tivel/lk dorsal spines. 

The Jive rncral nerves arise opposite the_^rs( lumlyir 
spine. 

Tho ipiiial cord ends at the upper border of thi' 
neeoiid lumbar vertebra in the eaada eguina. 

The trunks forming the cerrieal plcxua, viz., the 
anterior branches of the three upper nerves, and a 
great part of the fourth, lie opposite the four upper 
cervical vertebne. 

Thoae of tho brachial pleiUB, viz., the anterior 
branches of the fifth, sijith, seventh, and eighth cer- 
vical, with the first dorsal and part of tho fourth cer- 
vical nerves, are placed in the lower part of the neck, 
between the fifth cervical vertebra and the coracfud 

Tho exact seat of an injury to the spinal cord dut 
to fracture of the vertebrfe, or other cause, can oftau 
be diagnosed by ascertaining the particular part of tin 
skin which is insensible, or the groups of muscles whicb 
are paralysed. 

The two internal cutaneous nerves of the braoiiiil 
plexus are formed from the first dorsal and eighth ow 
vical trunks. They supply no muaelos, but arc distri- 
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Ixited to the Hkiii of the inner side of the arm and of 
the forearm. 

The median and idnar nerves are derived from the 
first dorsal and eighth and seventh cervical nerves. 
The median has also fibres from the sixth and fifth 
cervical. Together they supply sensibility to the 
palm, the fi-oiit of the wrist and finf^'ers, and the back 
of the little and ring fingers. They also supply all 
the flexors of the wrist and fingers and tlio pronators 
of the foreamx 

The mmcuh-tph-al nerve is formed of fibres from the ■ 
eighth, seventh, sisth, and fifth cervical nerves. It • 
supplies sensibility to the outer and potterior aspects | 
of the hand, forearm, and lower part of the arm. It i 
rIsq supplies all the extensors of the hand, wrist, and 
«lbow, and supinators of the forearm. 

The muaculo-aitaneoua nerve has a higher origin than | 
the two preceding. It is composed of fibres from tho 
seventh, sixth, and fifth cervical nerves. This nerve 
supplies the skin of the back of the lower part of the- 
forearm and the hall of the thumb. The muscles it 
sapplioa are tho flexors of the elbow, viz., the biceps 
and brachialis anticus, and the coraco-bracliialis. 

The circumflex nerve arising from all four lower 
cervical trunks, supplies the :fkin over tho lower part 
of the shoulder, and upper part of the arm on the outer 
aide. It is distributed to the deltoid and teres minor 
muscles. 

The subfca/mlar nerve arisen from the same triinka, 
ftnd supplies the Buliscapuliir, teres mi^jor, and part of 
the latissimus dorsi muscles. 

The two anterior thoracic ncn-es arise from all 
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tniiikR, that for the gieat pectoral muscle commg from 
the BcTeutli, eislli, and fifth trunks ; that for tlio 
small pectoral from the first dotHal and eighth cerviial 
trunks. 

The jmtferior tlioraeic nerve arisiiig from the Biiti 
aud fifth trunks Bupplies the serratiia magnus, an 
importaut accesMry tnusule in respiration. 

Thus iojuriea of tho cord brlow the first dorsal verte- 
bra do not puralyee the upper limbs, tliough owing 
to many of the iutercoatal and some of the acceasoij 
respiratory muscles being paralysed, breatbiug is im- 
peded, and becomes mainly iliaphragmalic. If the Bpiual 
marrow be injured if/oM' the tixth fervical vertebra, tho 
parts supplied by the cervical pleius would not bo 
affected, nor the greater part of those supplied by the 
brachial plexus, most of the ti'unks of which leave the 
apinal cord above that vertebra. Injury at the level 
of the third ctrtical vertebra would destroy the phrenic 
nerve which rises mainly from the fourOi cervical 
trunk, and, by stopping all respiratory movement 6l 
once, would cause immediate death. 



The Abdomen. 

Before an examination is made of the abdomen, the 
patient should lie horizontal, with the head aoil 
shoulders slightly raised, and with a pillow or bolster 
placed under his knees, to relax all fascia;. The patient 
should be encouraged to talk, or bidden to hold hia 
mouth open, that the diaphragm aud muscles of the 
abdominal wall may not be fixed. If spasm is preeenti 
chloroform should be given. In feeling for the viseeni, 
apply the flat hand, not the tips of the fingers, which 
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excite mnBCular contraction, and press gently inwards ; ] 
the solid viscus or the posterior wall of the belly will 
thus Hoon be reached and recognised. 

These hony landmarks can always be made out. 
The loM two ribs and the cartilagiuoua margin of the I 
thorax. The iliac crest terminating in front at the I 
anterior superior spine. Id the middle hue below, the ] 
xymphytia pubit can be felt by tucking the finger under I 
the subcutaneous fat, and ptishing upwards the thin j 
akin of the root of the penis. When the symphysis J 
is reached, the tpine of the pules can be detected ! 
by carrying tlio finger a little outwards. The 1 
aui/oj-m cartUage can be made out in all but the 
very fat 

There are also gurfaee marJcs of the abdominal wall. 
The belly is generally more or less ooutm in front ; at I 
the aides between the iliac crest and riba it is usually ] 
depressed. Along the middle line is a alight groove, 
which marks the liuea alba and the interval between the 
two recti atidominis muscles below. In it the iimlAlictii 
is a landmark always present. Towards the thorax 
the groove widens into a hollow, the epigastric fossa, 
«r " pit of the atomach." At the lower end, tiie 
groove ceases a little above the pubes in the mom ■ 
veneris. On each aide of the groove is the projection i 
of the rectus muscle ; in well formed bodies then 
two or three transverse dcpreaslona, correaponding to I 
the linece trartsfersce. One is opjiosite the umbilicus, 
■ one near the ribs, and one between them three or four 
inehet above tlie navel. Occasionally there is a fourth { 
.lineaWoio the navel Between the lineie tranavenMe the J 
contracted muscle may form swellings, that are s 
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timeo mistaken for fthacesa. Ahscfss does also form in 
the sheath of the rectus, beneath the muatle, and if 
the obscure swelling it prodncoa is hastily esaoiined, it 
may be miBtakea for tumour withiu the belly. In thin 
ht>die8 where spttfltn ia considerable, the recti become 
clearly defined, and the muatular fibres of the obliqui 
riHe into ilisttnut and tolerably firm cords nniier the 
fingers. 

Bctiveeii the anterior iliac spine and the pubic synt- 
phyais, Poupart's ligamejii can be traced, generally with 
a fen inguinal lymphatic glands lying along it. 

At the pubio spine the external abdominal riiiff, 
with the cord iasuing from it in tlie male, can bo easily 
felt 111 health it usually admits the tip of the little 

7'Af linea alba. This underlies the grooTe on the 
surface, and has much surgical importance, owing to 
its being traversed by no lat^e blood-vessels or nerves. 
It occupies the middle line from the ensiform cartilage 
to the pubea. It is thin and usually narrow, though 
in weakly persons it sometimes bulges forwards widely 
between the recti. The gap thus formed is then 
plainly yisible. The vmhiliciis is placed in the line* 
alba, a little below the balfway point of the line, ta& 
about the level of the third lumbar vertebra. The 
peritoneum closely invests its posterior aspect through- 
out, e.tccpt when the distended bladder rises above the 
[lUbcs. 

The following iiiscera are crosted by the linea alba 
proceeding from above downwards. The Irji lobe of 
the liver, the stomai/i, the pancreas and solar plrnit, 
the trni)»wrsf colon ; those nre ubove the nmbilicns. 
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Selow the umbilicus avc the small ititeilints, with the 
mettnlery covered bj the great omentum. 

A dull percassion note nlong the linca alba may be 
produced by the asceat of other viscera above their 
usual positiou. 

The nrinart/ Uaddrr, when completely distended, 
rises behiud the pubes, and Bepurates the peritoneum 
from the abdominal wall for about two inckei. The 
bladder may riao much higher, even midway between 
the umbilicus and the easiform cartilage when un- 
naturally distended by retention ; but the peritoneum 
then intervenes in a parietal and visceral layer between 
the wall of the belly and the viscus. 

The gravid uterm also rises along the linea alba 
during gestation, and the degree of elevation marks 
the age of the pregnancy. At the third month the 
fundus is level with the top of the pelvis. By the 
end of the fourth month it is two fingers breadth above 
tkt piibet. In the^/M month the fundus is/to// way to 
the navel. By the sij;(/i month the fundus u letvl vdth 
the navel. In the seiimih month it is two inchen above the 
naeel. In the eighth month the fundus is tvio fingen' 
breadth below the epiyastric foua. At the end of the 
ninth mouth the uterus has gained its highest eleva- 
tion ; it filli out the pit of tlie stomach, and presses 
the lower ribs outwards. During the tenth month the 
fundus falls slowly, till at the end of gestation it iafuo 
inches below the ensiform cartilage. 

Besides these healthy enlargements of the viscera ; 
in disease, ovarian, uterine, and, for a short distance, 
even prostatic tumours, may riao out of the pel' 
along the hnea alba. Other tiunoura, such as anci 
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ism, cancer, fsecal accumulatioDS, though the latter 
are more cotDtDon in the flanks, maj be felt in the 
abdomen behind the linea alba. 

Umbilical hernia protrudes at the umbilicus in the 
linca alba; hernia at any other part of the interval 
between the recti being ventral. 

The following operations are performed by incisions 
in this line : — 

1. The most common, tapping the peritoneal cavity 
for relief of ascites. 

2. Gastrotomy, for relief of internal strangulation. 

3. Herniotomy for umbilical hernia. 

4. Ovariotomy. 

5. Caesarian section. 

6. The high operation for stone. 

7. Tapping the bladder above the pubes, for reten- 
tion of urine. 

In the two last operations the peritoneum is not 
opened. 

Regions of the abdomen. The belly is divided arbi- 
trarily into a fixed number of regions^ in which the 
viscera are described as being situated. The limits of 
the regions are imaginary, and are represented on the 
surface by lines drawn through certain fixed points. 

Two horizontal lines divide the abdomen into three 
zones, upper, middle, and lower. The upper line en- 
circles the body through the most prominent of the 
lower costal cartilages, the ninth. The lower line en- 
circles the body through the most prominent part of the 
iliac crest. Two vertical lines subdivide these zones 
into regions. They ascend from the centre of Poupart's 
licament to the costal cartilage (the eighth). 
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The nine regioiia thiis defined are : — 
Kght hypochondriac Epigastric Loft hjpoo'iondriae. 



Sight tambsT 
^ight iliac 



Uml 



liisal 



Loftlu 



Hypogastric Left iliac. 

The viscera lie in thoae regions aa follows ; The 

omach lies in the left hypochondriac, epigastric, and 
part of the right hypochondriac regione. But this 
Tiscus is capable of much alteration of position. When 
distended it may push up the diaphragm and encroach 
space allotted to the heail, aa high aa the 
fourth rib, or even into the axillary region. It may 
be pushed up by accumulation of fluid, or by tumour 
in the belly. It may be pushed downwards by fluid 
in the pleura, ot by compression of the hypochondria 
■with tight lacing. It may also bo dragged downwards 
by the groat omentum entering a hernial sac. The 

ight end being less fixed undergoes more displace- 
ment than the left. 

The pt/loiTM can be felt when hardened and enlarged 
by disease, on the riglit of the umbilicus. 

The liver is placed in the right hypochondriac, the 
epigastric, aud to a small amount in the left hypo- 
chondriac regions. Its position in health changes 
■when the diaphragm rises or falls, aud with the posi- 
tion of the body. The lower border corresponds in 
the nipple line with the margin of the ribs, but when 
the body is erect, it falls below tbi» line, and can 
be felt with the hand. When lying down the an- 
terior border may disappear within the hypochon- 
drium, though usually it is still perceptible. Behind 
the linea alba the anterior border reaeliea nearly half 
way to the umbilicus. The iip[ior aiirface rises i 
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oriliiiair respiration to Ihc fifth rib, but forced reepim- 
tion carries it as high as the fourth rib. On the 
surface of the body the upper surface of the liver lies 
ilbout one iiuli below the level of the nipple at the lover 
Imrder of lite pectoralii. Percuasion reveab its areabj 
tlie duU note returned over the liver's surface, which 
renchea in the nipple line the upper border of tlie 
i^iith rib. lu the back the broad border is opposite 
the twelfth dorsal aud ^rtt lumbar vetebnc. 

The funduB of the ^all bladder cannot bo diatin- 
guiahed, cxvept when distended or filled with gall 
stones. It is placed at the auteiior margin of the 
liver behind tlit outer border of t/ie rectux, ojipotile lie 
yiinth cartilage. 

The large iatettine begins in the right iliac region, 
and ascends through the right lumbar to the hypo- 
chondriac region. It then crosses the abdomen above 
the navel, through the umbihcal or umbilical and epi- 
gastric regions, to the left hypochondrium. Finally it 
descends through the left lumbar and iliac regions to 
the pelvis, whore it ends at the auua. In the left iliw 
region is the sigmoid flexure of the descending colon. 
Scybala in the gut may often be felt through the 
abdominal woli, their mobility usually suffices to dis- 
tinguish them from tumoiu^ Like the stomach, the 
great intestine ta often much disturbed from its usual 
position. 

In intussusception the invagmated part of the in- 
testine forms a firm rounded tumour that may be dis- 
tinctly felt along the courae of the great iutestinfl 
through the umbilical, left hypochondriac and k 
regions towards the pelvis. 
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Tha duodenum is more firmly fixed than any other 

t part of i/ie small intestine. It courseB round the head 

of the pancreas, opposite parts of tha first three 

lumbar vetebrEe, /rom two inches ahuvt tJie umhilicui to 

the level of that landmark. The pyloric end moves 

with the changes of position of the stomacli. It oo- 

cupies part of the right hypochondriac, right lumbar, 

and umbilical regions. The ileum and jejunum, are 

placed in the umbilical, hypogastric, both lumbar 

I and both iliac regions. Fart often descends into the 

IjulviB. 

The great omentum is usuaJly spread out over the 
\ nmall intestine in the umhilical, hypogastric, lumbar 
Iflud iliac regions, but it may be tucked up into the 
I left hypochondrium, or part of it may be dragged into 
i of the outlets of the body as a hernial pro- 
l-trualon. 

The partcreas is behind the stomach in the loft hypo- 

' chondriac, umbilical and right lumbar regions. lu 

very thin persons it may be felt two indiet al/ove the 

umibilicus, crossing the aorta opposite the twelfth 

dorsal and Qrst lumbar spine. 

The ^een lies in the left hypochondrium, o/rpoiate 
the ninth, tenth, and elevmih ribi, ltd area of iIuliiOM, 
which corresponds to these three ribx in the infra- 
axillary r^on, is imperfect, as thia vIkcuk i« ovorlapiiod 
above by the lung. In health ita anterior mftr|;iii 
does not project beyond the ribs, lu diwiuM it o 
tends downwards, towards the umbiliciU rotfion, imd 
is readily felt The notched untcri'ir Ixfnlor will often i 
serve to distinguish an enkrjied Bpleoii from otbn I 
tumours in this situation. 
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The Inline;/' lie in the lumbar regions, on the psoas 
and quadratus, and on the diaphrapim and last rib, 
being placed above the level of the umbilicuB, nearly 
two inchee above the iliac crest on a level with the 
eleventh and twelfth dorsal spines and first and 
second lumbar spines. The right is lower than the 
left kidney. They are very seldom felt when in the 
ordinary condition. To seek for the kidney, place one 
hand near the outer border of the rectus below the 
ninth cartil^e, and the other behind on the erector 
spina). Then pressing them firmly together, bring 
both handa slowly outwards. If the kidney is en- 
larged, it will be felt indistinctly, as the hands reach 
the border of the erector. When the kidney is 
moveable it will be felt changing positions under tho 
liands, and pain will be caiiaed to the patient When 
the kidney ia inflamed, this manipulation cicitea 
aching pain. Besides enlarged kidney, peri-nephritJo 
abscess may be detected in this region. Lower doifi, 
in the iliuc {on&&, psoas and ilia£ abscess may be 
felt ; which have to be diagnosed from peri-nephiidc 
abscess. 

The abdominal aorta passes down the abdomen* 
little to the left of the mesial line of the body, and 
usually divides at the level of the highest part efthe 
crista ilii, or opposite a point on the surface one jfn^f 
breadth below and one to tlie left of the umbilicua. Tb» 
point of division is, however, sometimes exactly in tie 
mesial line, and then corresponds to a point immedi- 
ately below tho umbilicus. It may bo cotapTMsH 
against the body of the third lumbar Tetebrft at tliB 
level of the umbilicus. Above the navel, ] 
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voald injure the pancreas or solar plexus, and the 
vessel is uaiiallj compressed near its bifurcation. 

The aeliae axeii arises in the epigastric region, oppos- 
ite the twelfth dorsal spine and between four and five 
inches above the navel. 

The superior rtiesenUric artery ariaea in the umbilical . 
region, oloiw lAe lead of tlie umbilicvi, behind the pan- 
creas, opposite the body of the second lumbar 
vertebra. 

The solar plexus, surrounding the cffilioc axis and 
superior mesenteric vessels, is in the epigastric and 
umbilical regions, opposite the two upper lumbar 
[_ vertebrse, at tlie level of and abnve the zimlilieus. 

The commoti iliac arteries, about two inches long, 
Fcourse from the bifurcation of the aorta at the level of 
the highest part of the iliac crest along a line slightly 
arched outwards towards a ■poivt midway between t/ie 
anteri/ir superior iliac spine and t/te symphyns pubis. 

I They divide again about the level of tin anterior 
superior iliac spine ; {exactly opposite the interverte- 
bral substance between the last lumbar and first sacral 
Tertebrie.) 
The external iliac continues this course to Poupart's 
ligament, below which arch it becomes the common 
femoral vessel. 

Poupart's ligament, the symphysis pubis, the an- 
terior iliac spine and iliac crest, are thus the surface 
t marks for exposing the ilinc arteries. 
Ine^uinal Hernia. — The hindmarks useful in ex- 
■jBnining the groin for hernia are the puhic spijie, 
tpUerior Uiac fpiiie, Poupart's Hgavieiit, external ab- 
dominal n>y, tpermatic cord, vas deferens, and testis. 
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The ptdne spine is at the level of the great (rocAanWs 
a point always easily detected, and the finger will 
reach the spine if carried directly invards rctobs tbe 
groin From this point, 'when, as in. vomen, it ia not 
convenient to find the spine by piiahing the finger 
beneath the mens Teneris. 

The external abdominal ring lies just above and 
outside the spine. Generallj both pillars can be felt, 
and always the outer one, which is attached to the 
spine. Bet^ides giving passage to the cord, it is usually 
wide enough to admit the tip of the little finger in 
health. When dilated by the passage of hernia, thfl 
finger can pass within the canal as far as the itUenal 
abdominal ring. Aloag this canal a hernia, or a Quid 
tumour, or enlarged spermatio cord may be fdt 
easily in thin persons. The internal abdominai nsg 
is i or f inch above Poupart'a ligament, and is found 
by drawing a Hue at right angles to the ligament 
from a point midway along it, or vertically upwards 
from the position of the external iliac artery. The 
ring is placed about ^ inch above Poupart'a ligament 
In old hemife the weight of the protrusion bos oftaa 
dragged the internal ring opposite the external one, 
and a single opeuiug, wide enough to admit three at 
four fingers, is formed, through which the poateriw 
surface of the pubes and a part of tbe peWio cavity 
may be felt. 

The epigastric artery cannot be distinguished on tia 
surface, but it runs from midway between tbe aatector 
superior iliac spine and the symphysis pubis along tLt 
irnier side of the internal ring, to the rectus, and giin* 
the sheath of that muscle pretty nearlg tnidioay b^iM» 
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the puhes and the utrJjilicus. When the internal ring 
18 drawn towards the middle line, the course of the 
artery becomes more vertical. 

The conteaU of the scrotam must be eiarained in 

.gnosing the nature of a tumour of the groin or 
Bcrotum. The spermatic cord with the vm deferens at 
the hinder part feeling like a whipcord, the testis, the 
fpididpnis with the globus major above, the glohus minor 
below, can all be diatinguished in the natural condi- 
tion of the parts. Sometimes the epididymis descends 
on the front or outer part of the teatia, instead of at its 
regular position ; in auch cases it is much more loosely 
attached to the testicle. 

The testis in scrotal hernia lies at the bottom of the 
Bcrotum behind the protrusion, and is often concealed 
by the hernia. 

Inguinal hernia is readily distinguished from nearly 
all tumoius connected with the testis by the latter 
not being continued along the inguinal canaL 

Certain affections of the testis cause swelling along 
the canal. They are — a, incomjilete descent of the 
testis; h, fluid in the sheath of the cord; c, varicocele; 
(/, malignant disease of testicle invadiug the cord ; 
e, abscesa pointing along tho cord ; /, glandular 
tumours of tho canal. Poupart'e ligament passing 
below the neck of tho mass to the spine of the puhes 
distinguishes the inguinal from femoral hernia and 
tumours of Scarpa's triangle proper. 

Femoral Hernia has the following landmarks : — ' 
The pubic spine, the anterior ilictc spine, I'ouparl's 

fajiteTit, and the femoral artery. 

The saphmioiit opening is about \\ inch eitemal 
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to the pubic epiue, on a. level 'with or a little 
above it. 

The falcif'irm border, when stretched by canying 
the thigh autworde, cau be distinguished. If the thigh 
is floiod and adducted, the fascia becomes lax, and the 
rupture, generally overljing Poupart's ligament, can 
bo made uut aa a coittinuoutt mass pasetug iunards 
between the femoral artery and the pubic spine, at the 
deepest point of which tumour an impulse on cough- 
ing can be usually perceived. 

Besides hernia, Scarpa's space may be the seat of 
enlarged lymphatic glauda, aneurisma, fatty and cyatie 
tumours, psoas abscesB, and enlarged bursa beneath 
the psoas tendon. 

In addition to tho distinctions derived from the dif> 
fcront relation of inguinal and femoral hernia to the 
more prominent landmarks, inguinal hernia is usually 
pear~shapcd, and lies above the fold of the groin. 
Femoral hernia is more or less globular to the touch, 
and lies commonly btlma the fold of the groin. The 
ring that is not occupied by the rupture is ahnoA 
always easily made out. 

In employing taxis to reduce an inguinal rupture, 
bend the thigh and grasp the largest part of the nias 
u'ith one hand and compress steadily, while the fingei3 
of the other hand move the neck gently backwards and 
forwards to pass in the parts nearest to the abdomen. 
For femoral rupture, t!ie thigh must be adducted ts 
well aa flesed, and the mass of the tumour drawn 
down a little before it is pressed steadily upwards ta 
the crural ring. 

Two chains of lymphatic glands are placed in tbs 



^^^^m THE PEKIN^UM. 279 1 

^^in. One lying along Poupart's ligftment ia affected 
by irritation of the penis and scrotum or lubium, of 
tho parts abont the anus, and by strains of the abdominal 
wall. The other, more yertieal, overlying the femoral 
yesBels, is affected by Lrritanta acting on the lower 
extremity. Some of tha group can bo felt under the 
akin in thin persons in their healthy condition ; chronic j 
invitation enlarges those nafnrally lai^e enough to bo I 
felt, and enables a much greater number of small <>neB | 
to be detected. J 

The distribution to the glands of the absorbent J 
ducts as they arrive from the several regions varieB I 
much. For example, all the absorbents of the panU 1 
may pour their contents into the glands of one side I 
only of the body : and the particular gland to receive ] 
the absorbed fluid is not always the nearest. Most ] 
commonly this is so, but in aome bodies tho afferent 
vessel passes the nearest to open into a neighbouring or i 
even somewhat distant gland. This fact must not ba 
overlooked when tracing the cause of enlarged or 
inflamed lymphatic glands. 

The FeriiiGeuni. I 

This region is most easily examined when the body j 

is in the position for lithotomy. I 

The limits of the perineum are readily made out 
ou the surface. At the sides arc the lubera ischii 

opposite, and about two inches from, the anus. Fi-om I 

them the rami converge forwards to the sjjmphysii ] 

pubis. In the middle line behind is the coccyx. Be- I 

tween tho coccyx and the tubera ischii the firm flesh ] 

is 'supported by tlic sacro-sciatic ligaments, "Within ' 
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these boundaries the surfaue ia arched and moderately 
firm in front of the anus, but soft and yielding behind 
that outlet. The mp/te divides the area longitudinally, 
and is the guide to the urethra and for perineal in- 
cisions. An imaginary line from the front of one 
tuber iachii to the other divides the urethral triangle 
from the anal triangle. The central pidnt of the 
periuiGum is nearly one inch in front of the anus, Jtnt 
anterior to this point, the bulb of the urethra, with 
the corpus spongiosum passing forwards, is to be fett ic 
all but very fat persona and young childreo, in the litter 
of whom the bulb is very small. In a thin person the 
lower border of the triangular ligament can be felt jnst 
below and behind the bulb. The front of the bulb is 
the posterior limit of the scrotum, a common place for 
perineal abscesB and for urinary fistula to point. On each 
side of the ramus of the pubes tho cms penis ia distinct. 

The urethra posse* through the triangular ligament 
one inch below the symphysis pubis, and J inch ahon 
the central point of the periuKum, 

The bladder is generally about three inches from 
the surface, but this depth varies greatly in different 
persons. 

At the anus in health the outlet shows broimisb 
akin drawn into radiating folds. If the anus bo greatly 
opened, the mucous membrane becomes visible. A 
palish line marks the junction of the skin and miicons 
membrane which corresponds to the lower margin of 
tho iutomal sphincter. 

The margin of the anus contains a large number of 
follicles, where subcutaneous abscess may form a 
mistaken for &stvi\a. 
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The anua may he closed by membrane — atresia ani. 

To examine the rectum, let the patient lie oa one 
side with the knees drawn up that a good light may 
on the anua. When the prostate is specially to 
be esamined, tho patieot should lie on his back with 
his knees well bent. The finger, guarded by a layer 
of soap under the nail and round the margin, and well 
oiled, should be very slowly introduced to avoid causing 
pain and spasm. While the finger is trayelling inwards, 
the tip should be applied to the mucous surface on all 
tttdea to seek for fissures, ulcers, cSrc. 

TJie finger jiaseed within the anm detects — 

1. The sphincter ani and its upper border. ^Vhen 
the finger is tightly grasped, there is probably a fissure 
or ulcer of the mucous membrane on the sphinctei', 
generally just at the entry, and often over the tip of 
the coccyx. The internal opening of a fistula ia rarely 
far above tho upper border of the sphincter ani. 

2. The prostate lies IJ inch within the anus, i.e. 
just past the sphincter. Its characteristic shape and 

n conaiHtence should be noted. When not enlarged, 
the finger passes beyond its base. When inflamed, it 
! very sensitive, and doughy to the touch. Abscesa 
may be discovered by fluctuation over a limited area. 

S. If a catheter be in the urethra, the membranous 
. part of the urethra can bo traced. 

4, The trigone or base of the bladder. When the 
bladder is greatly distended, tho trigone and has fond 
fill up the rectum as a soft yielding tumour which 
fluctuates when the apes is palpated above the pubes. 
Usually the peritoneal lining of the back of the bladder- 
and front of the rectum does not \ioa^ \i«\TOeeQ. 'Ooa I 
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trigone and the piece of the gut which lies behind 
it, thus the rectum is uncovered by peritoneum for 
a distance of four inches from the anus. In such 
cases the operation of tapping the bladder at the 
trigone is safely performed through the rectum. Oc- 
casionally the recto-vesical pouch reaches the prostate, 
and would be inevitably punctured twice by the 
thrust of the trocar through the rectum into the 
bladder. 

5. The vesiculsB seminales can rarely be made out, 
unless affected by tubercular disease ; this usually 
occurs in cases of tubercular testicle. 

6. Higher up than the preceding are the transverse 
folds of the mucous membrane of the rectum, and 
in health its velvety softness may be felt. This part 
of the rectum is very loose and easily torn in old 
people, so that if the clyster pipe be roughly intro- 
duced, it may perforate the wall of the rectum and 
the clyster be thrown into the ischio-rectal fossa, or 
oven into the cavity of the peritoneum. To avoid 
this, use great gentleness and direct the nozzle 
backwards. 

7. Faecal accumulations. 

8. Stricture ; that from syphilis usually begins at the 
anus, with much induration of the skin and mucous 
membrane surrounding the outlet; that from malignant 
disease commences three or four inches up the canal. 

9. Haemorrhoids depending from the last two inches 
of the gut ; or polypi. 

10. Abnormal development of the rectum, imper- 
forate rectum, communication between the rectum and 
the vagina. 
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11. lacUo-rectal absceBS, 

12. In cbildren a stone, or the sound in the bladder. 

13. Also in cbildren, the line of attachment of the 
recto-vesical fascia, the sciatic notches and ligELments, 
the coccyx and concavity of the pelvis, and even the 
brim of the pelvis, 

14. Ovarian and uterine and other pelvic tumours. 



I 



The Upper Extremity. 

The surface marks of the shoulder are of much im- 
portance in ascertaining the seat and nature of injuries 
find of diseases which are met with about that joint. 
Several of them are also guides for the direction of 
incisions during operations. 

Tbo following landmarks may always be detected. 
The clavicle in its whole length, the spine and acro- 
mion process of the scapula, the great tuberosity, tlis 
thaft of the humerus ; and if the fingers are passed 
into the arm-pit, the neck and head of that bone. The 
deltoid, and coraco- brachial is muscles with the border 
and tendon of the great pectoral muscle are more or < 
less distinct. 

Generally also can be dietinguiBhed the inferior 
angle, inferior or outer and inner or posterior borders of I 
the scapula, with the coracoid process placed deeply in 
the depression between the great pectoral and deltoid i 
mUBcIeB (itifra clavicular fossa). The relative changes 
of position which these landmarks undergo, are also 
important in diagoosiug the nature of the injury or 
disease under examination. Wben the arm hangs 
supine ("little finger to the seam of the trousers"] 
the aoromiou, the estcmal condvle ai *i\\ft V-wsitvMfc 1 
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and the styloid process of the rad'nis are in the wane 
line on the outside, while the head and the interBsJ 
coudylo of the humerus ate in a line with the styloid 
process of the ulna. In this position the hieipiiat 
groove, along which abscess causeB obscure sireiling, 
looks directly formardt. 

In the natural condition, a proJectioTi is sometimes 
developed at the acromial end of the clavicle, which 
may be mistaken for dislocation upwards of that bone 
when swelling follows a severe ooutusion of this part 
Again, the syvipkyeis between the acromion and the 
spino remains in rare instances mobile throughout 
life, and may suggest a fracture of the acromion. If 
these conditions are natural they will exist on both 
ahouldora. Hence, in examining a limb suspected of 
injury, it is always well to examine the correspondii^ 
part of the opposite aide. 

The characteristic rouadnets of the shoulder is due to 
the deltoid muscle and the upper end of tho humerus. 
/( is lost in dislocation or in atrophy of the muscle 
from paralysis, when the head falls away from the acro- 
mion, and the aspect of the shoulder is much changed. 
On the other hand the growth of tumours, fractureB 
of the neck of the humerus, effusions into the capsule 
or neighbouring synovial bursie, more or less increOK 
the fulness of the shoulder. Fractures of the ana- 
tomical neck cause little alteration to the shape of the 
shoulder. If tho bone is broken at the surgical neck, 
the axis of the shaft is. drawn towards the coracoid 
process by the pectoral muscle ; the front of the 
shoulder is fuller than natural 

In deciding whether the upper cud ia broken or is 
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separated at the epiphysis, it nm^t be borne in miDd 
that the head and tuberosity unite in the fifth year, 
and the shaft and upper end in the tiBeutielk year. 

To define the tuberosities and head of the humerus, 
the surgeon should rotate the arm with one hand, 
holding the elbow bent, while the other is placed over 
the acromion and deltoid. A larger surface of the 
head may be felt by the fingers placed in the top of 
the armpit during the rotation of the arm. 

In measuring the humerus, carry the tape from the 
gymphyaU, not from the extremity of the acromion to 
the outer condyle. 

Along the anterior harder of the deltoid ia a groove. 
In this lies the cephalic vein before it dips between 
the deltoid aud pectoral muscles to reach the axillary 
vein. 

This groove in front of the deltoid also marks the 
position of the coracoid process ; immediately within 
and below that, is the axillary artery with the vein 
to the inner side aud the cords of the brachial plexus 
to the outer side. The nerves afterwards surround the 
artery and the course of the nervo -arterial cord can be 
; in the axilla from the fir^t rib to the teres tendon. 
There the artery becomes the brachial trunk. The 
vessel lies against the neck of the humerus in the 
axilla, if the arm is drawn away from the body, and 
may be compressed against that bone. 

In cuUing down upon this artery the surface guide 
is the injier border of the coraco-hrackialis muscle. 

The potterior harder of the shoulder is formed by 
that of the deltoid, and is usually easily defined. 
Beneath the deltoid muscle, protecting it from the 
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upper end of the liumerus, is a large barsa ; effusion 
into this bursa follows biowa on the shoulder, and must 
be diatinguiahed from effusion into the capsule of thi; 
joint. A bursa is also interposed between the corncoid 
process and the tendon of the subscapularis close to 
shoulder joint with whiuh it communicates. This 
bursa lying near the neck of the scapula may sweU 
and simulate an enlarged gland or abscess at the apex 
of the axilla. 

lu the arm the main componenta are easily defined. 
Behind is the triceps rounded above and flattened nt 
the elbow into the tendon which is attached to the 
olecranon. In irout, the biceps contracts suddenlyjnst 
aboTe the elbow into its tendon which is passing totke 
tubercle on the i-adius. In the groove on the inner side 
are the vessels and nerres, having for their guide the 
inntr hordtr of the bicepa which ovorhanga them in the 
middle of the arm. Besides the deeper Tessela the 
basilic vein lies in this groove. It can be seen in the 
lower part of the arm until it dips beneath the fascin 
to join the brachial vessels. 

The humenii may be felt below the attachment of 
the deltoid muscle oa either side of the biceps 
muscle, where the supracondylar ridges are easily 
made out. The swelling contour of the arm on the 
outer side of the biceps is due in the upper part to 
the brachialis anticus, and in the lower part in front of 
the condyle to the supinator longus and extensor carpi 
radialis. 

The artery may be compressed against the bono 
throughout its course. 

The Mlbovi. — The bony land-marls are, on fhi outer 
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ndt, the external condyle with the external aupra- 
condjlar ridge rising from it, Below and a little 
behind the coodjle is a depression^ well mai'ked in, moat 
persona, in which the head of the radius can be felt 
rotating during pronation and supination of the fore- 
arm. On the inner aide is the inner condyle, so pro- 
minent under the akin that it needs careful padding 
whenever an L-shaped splint is worn inside the ai-m. 
The inner supracondylar ridge can also be plainly 
' felt. At the hack is the olecranon ; subcutaneous at 
its posterior surface, but at its tipper end coTcrod by 
the insertion of the triceps muscle ; between this pro- 
minence and the inner condyle is the cord of the ulnar 
nerve or "funny bone." It can sometimes be dis- 
tinguished by the examiner ; but a blow on it pro- 
duces the well-known painful aenaation to the sufferer. 
The normal relation of the bony points at the elbow 
has to be carefully studied. The olea-amn in extreme 
Jlemon of the elbow is in front of the condyles. In. 
rectangular or semi-fleiion, the olecranon is immediatelif 
heneath the condyles. In extreme extension the ole- 
cranon U on a level with and behind the' condyles. 
In fracture of ilie hTimems fust abow the condyles, 
the relations of these landmarks are unchanged, 
though the position of the condyles and olecranon 
to the shaft of the humerus is much altered. The 
elbow ia carried backwards and the lower end of the 
ahaft causes projection forwards of the belly of the 
biceps above the hollow in front of the elfaovr. This 
deformity is usually without much difficiUty reduced 
with crepitus, but easily recurs if the limb is left to 
itself. 
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In dialocatimi the relation of the olecranon if 
altered. Thftt process is carried away from the lower 
end of the humerus, is more or less firmly fixed, and 
if carried baekwards, the lower end of the humema 
forms a hard/u^ne** obliterating the lifdlow in front of 
the elhow. In this cnse also, unless the swelling be 
very abundant, the great sigmoid ii,otcli can be dis- 
tinguished beJiind the condyles. 

The lov/fT ejyvpkyds of tho humerus joins the shaft 
in tho eigliteenlli, year. Before this age, disjimotion 
may take place. In this case the signs are more 
otjscure, the grating ia not like bony crepitus, and the 
exact point where the humema is divided is difficult 
to make out. But the nmintenaaco of the natural 
position of the olecranon in regard to tho condyles is 
still the chief distinction from dislocation. 

When fluid ia effused into the elbow-joint, swelling 
is produced on either side of the triceps insertion and 
just below the outer condyle, quickly filling up the 
pit under ■which the head of the radius rolls. SweUing 
over the tip of the olecranon is caused by effiisioQ 
into the bursa between the skin and the bone. 
Swelling, obscure and very painful, at the back of tha 
olecranon is caused by effusion into the bursa between 
the tendon of thetricops and the olecranon. Swelling 
situated in the neighbourhood of the inner condyle, 
accompanied by brawny infiltration of the skin and 
fiuctuation, is sometimes caused by inSammation of 
the epitrochlear lymphatic gland which lies in front of 
the fascia and internal inter-muscular septum jnst 
above the condyle. There are occasionally two lym- 
phatic glands ; ft\&^ tecawa sJwivbent tcssoIs chiefly 
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from the iimer aide of the surface of the forearm and 
little fingerB, and hence are irritated moat commonly 
by inflammation of that part. 

In the forearm, nbove the wrist, there are few salient 
points. The ulna is snbcutancoua from the olecranon 
to the styloid process. The radius can be readily felt 
in the lower third of the forearm. Anteriorly and 
posteriorly the muscles mnie fleshy prominences in 
the upper part, In the lower part the tendons of 
iBeveral can be distinguished, and serve as landmarks. 
The contour of the muscles is affected to some ex- 
tent by the attachment of their aponeurosis to the 
i nlna along the inner and posterior parts of the fore- 
arm. 

The kollote in front of the dhow. Herethe superficial 
'Vflina of the forearm receive large affluents &om the 
interior ; their copious supply of blood renders them 
^anitable for venssectioQ. 

The median vein of the forearm divides at the apex 

the hollow into the median cephalic on the outer 

aide, and median basilic on the inner side. The outer 

branch joins the radial vein (or veins,) at the outer 

(tide of the elbow, and, forming the MpAnHc vein, mounts 

iVha outer side of tho arm. The inner branch, that 

which usually receives the deep affluents, passes inwards 

In front of the condyle to join one or two ulnar veins 

and form the basilic vein. As the median basilic in- 

dinea to the ulnar veins it overlies a tough band from 

tiie biceps tendon to the fascia of the forearm, which 

e vein from the brachial artery beneath. 

aing thus more firmly supported and more copiously 

.pplied with blood, it is usually aelecUii tit -seosR- 
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Gection. Too deep an insertion of tlie lancet may paw- < 
irate through the floor of the vein, the aponcurosia from 
tho biceps, and the coat of the artery, and thus establisli 
a communication between the artery (tod the vein, 
which if permanent, will form an aneurismal Torii. 

The brachial artery divides in the hollow one EogerB 
breadth below its centre into the radial and ulnar 
arteries. 

Occasionally a large artery paaeea over the inner 
part of the anterior aspect of the elbow just between 
the anterior and posterior ulnar veina. It is the ulnar 
artery taking high origin from the brachial Tbo 
posaihle presence of snch a veEBel should be remem- 
bered. 

On the potterior aspect of the wriit, at the inner aide, 
is the head of the ulna, the most prominent part of the 
bone. The part felt under the skin projects between 
the tendon of the extensor carpi ulnarii at the inner 
Bide, and the tendon of the extensor minimi digiti at the 
outer side. The tendon of the eiteuaor carpi fills the 
groove in the head of the ulna, and con usually ta 
distinguished from the bone. A little in front of the 
tendon of the extensor carpi is the styloid process 
When the hand is pronated, the head of the ulna & 
most prominent and easily detected. In supinaiwii, 
on the contrary, the styloid process is moat prominent, 
fi>r the radius in supinating round the ulna, raises the 
cstensor muscles above the level of the head in that 
position. The euneiform bone can be felt at the back 
of the wrist below the head of the ulna, overlaid lij 
the tendons of the ulnar eitenaor and extensors j| 
littlo finger. 
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At tlie radial side of tbe back of the wrist is tli 
lower eitremitj of the radiuB, overlaid by tendons of 
the oxtenBora. The extensor i^cundi intemodii pollicis 
liecomes prominetit when the thumb is extended, and 
ia then the guide to the oblique groove on the posterior 
margin of the radiuB, through which it plays. Atthia 
groove the radius is frequently broken in Colles' frao- 
ture. The styloid process of tfae radius is overlaid by 
the tendons of the two first extensors of the thumb, 
which somewhat conceal it. Immediately below the 
styloid process is a prominence formed by the tubercle 
of the scaphoid and the trapezium. 

The styloid process of the radius reaches a little 
lower in the limb than tlie styloid of the ulna. 

When the thumb is eitended, the tendons of its 
Bsteuaor muscles form two prominent ridges. In the 
liollow between these ridges, at the bacli of the cai-pus, 
just below the end of the radius, are the radial vein 
and the two tendons of the radial extensors of the 
wrist ; more deeply still lies the last part of the radial 
artery. 

The superficial veins can be seen coursing over the 
baclc of the hand and wrist, while towards the kuuclslea, 
the extensors of the fingers are also distinguishable 
when they are set in action. If the ring finger be 
nioved while the other fingers are rigidly extended, 
the connecting bands from it to the tendons of the 
middle and little fingers, can be seen or felt sliding 
nnder the skin, near the knuckle. 

The posterior annular ligament cannot be defined 
beneath the skin ; but the bones to which it is attacKad. 
can be readily distinguished, viz., at t\\e OMtct (ini,"i>oa*l 
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back of the lower enil of the radius, near the styloid 
process, and at the iuner ead the back of the cuneiform 
and pisiform boues. It is divided tato 8bc compart' 
meutB for the teudona : four are oa the radius. The 
otLtermott fgr the two first eatensora of the thumb ; the 
Kcorul for the two radial estenaors of the wrist; the 
(4m/ obliqae one for the eitenaor secundi intemodii; 
the/o«riA gives passage to the common extensor of the 
fingers and the extensor indicia ; the fifth lies betweeo 
the radius and ulna, for the entensor minimi digiti; 
and the sixth is attached to the inner part of the head 
of the ulna, just oxtomal to the styloid process to give 
passage to the extensor ulnaris. 

Jiuraal tumours, or " ganglia," are frequently found 
at the back of the wnst and hand, in the synovia! 
sheaths. 

At tlie front of the forearm,, the radiu* can be felt in 
all persons, and the tendon of Ote fiexor carpi raiiialu 
can be felt or seen in the lower part, as far as thti 
wrist, where it disappears under the annular ligamefit 
opposite the styloid process of the radius. This tendon 
is the guide to the radial artery, when that vessel is 
obscured by swelling. In the natural state the arterj 
can be felt or seen to pulsate in front of the lower end 
of the radius on the outer side of this tendon. The 
portion of the artery in the forearm is denoted on tbo 
surface by a line drawn from the centre of tite liolloa in 
front of flte elbow, to the styloid process of the radian 
SometimeB the superfitnal volar branch rises two of 
three inches above the wrist ; it then accompanies the 
radial trunk, and thus is produced the double pnlw 
{" Pulsxia d\i'f\e-j,"Y 
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At the centre of the forearm, about the wrist, unless 
the patient be very fat, or the nmscle bo absent, the 
tendon of the palmarU longua can be felt. It passes 
over the annular ligameiit, and is the Hurface guide for 
the median, nerve which liee close to its inner aide. 

At the inner side of the forearm tbe tendon of the 
Jltxor carpi ulnarii is felt in all but the very fat. and 
if traced downwards, the attachment to the pisiform 
bone below the styloid process of the ulna can be dis- 
tinguished. This muscle is the guide for the vlnar 
artery, which lies close to the outer side of the tendon. 
The tcudon usually overhangs the vessel ; though at 
the wrist the artery becomes quite superficial before it 
euters the palm, over the annular ligament, close to 
the pisiform bone. The ulnar nerve is on the inner 
side of the artery. 

The lino of the radio-carpal articulation crosses the 
front of the wrist about i inch above the transverse 
crease in the skin which separates the wrist from the 

The anterior anntilar ligament, like the posterior, 
cannot be defined iu the healthy cooditioa of the wrist. 
But when the synovial bursa of the flcsoi-s of the 
fingers is distended with fiuid, its limits often become 
distinct. It is attached to the pisiform and cuneiform 
hone at the inner end, and to the scaphoid and trape- 
zium at the outer end. The tendon of the fleior carpi 
radialis posses in a separate syuovial sheath through 
the attachment of the outer end of the ligament. 
Sometimes distension of this sheath forms a small 
bursal tumour, or "ganglion," just above the annu.li.t 
L ligament, close to the styloid proceaa. 
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The large synovial sheath, for all the tendons of thff 
two fiexors of the flngera, reaches underneath the 
lumular ligament as far as the middle of the palm, and 
fAove the wrist for li or 2 inches. 

To open it or to open an abscess of (Ae front of the 
forearm, near tlie wrist, an incision maybe safely made 
close to the inner aide of the flexor carpi radialia ; at 
this point the median nerve, m the centre of the limb, 
and the radial artery at the ouitr border of the tendon 
will be avoided. 

In the palm two transverse creases in the skin 
correspond to the level of the articulation of tho 
metacarpal bones with the phalanges. 

The prominent fleshy- mass on the outer port of Uia 
palm is called the ball of the thumb, or thenar pru- 
minence ; that on the inner part, the hypothaiar 
prominence. 

Iq the hollow between the prominences the fascia is 
very thick, and beneath it the superficial palmar arth 
of the ulnar artery coui'aea opposite a line drawn on 
the surface, withaalight downward convexity from the 
pisiform bone to the weh of tlte thumb. This is the vesae! 
that is usually injured in " mounds of the palmar arck" 
The deep palmar arck of the radial artery lies beneath 
the tendons on the bases of the metacarpal bones, and n 
little nearer to the wrist than the superficial arch, nearlj 
opposite to the centres of the thenar and hypothenw 
prominences on the surface. 

The digital hranclies of the superficial arch arisa 
opposite the clefts of the fingers, so that abscess of the 
palm must be opened opposite the centre of the fingers, 
over the head ot tte ■meta.to.T^A Nm'oa, to avoid ths 
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veasek and nerves, and in the lower half of the palm, 
void the superficial arch and the common shoath of 
the tendons under the annular ligament. 

On the fiugera the knife should be kept to fJie middle 
of the back or front, that the digital vessels may not 
be wounded when laying open a. thecal abscess or 
whitlow. 

In amputating a phalanx, it should be recollected 
that the articulation lies beneath the lower of the two 
creases, into which the skin falls at the baci: of each 
joint, and that the projection in each sido of the base 
of the phalanx can be felt a little above the crease on 
the palmar surfaee of the joint. 

The Lower Extremity.' 
. The surface marks of the ffroin, hip, and Ivtloch 
are anteriorli/, the swell of the tensor vagiuffi femoria, 
and the aartoriua on the outer side, and the swell of 
the adductors on the inner aide ; between them is the 
hollow of Scarpa's space. Posterwrly, the swell of 
the gluteus maiimus, abruptly limited below by the 
gluteal fold. 

The hony landmarks are — at the upper and posterior 
part, the iliac crest, from the anterior spine to the 
posterior spine. In the middle line behind, at the 
bottom of a deep groove, between the glutei, are 
apiues of the sacrum and coccyx. At the twiKr i 
lower part are first, the pnbea, including the symphysis, 
apine, horizontal and descending rami; then the ramus 
and tuberosity of the ischium. Externally is the great 
trochanter, easily recognised ta all persons, its situation. 
being at the bottom of a depteaalou ^\\e'a. "Ciia feisss 
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is everted, and prominent when the limb is rotated 
inwards or addueted. It projects further laterallj 
thftu tiic iliac crest. The tip of the great trochanter 
is J inch below the IctcI of the bead of the femur, 
and on a level with the pubic spine. Hence the bori- 
zontol furrow across the front of the thigh between 
these processes passes over the capsule of the hip 
joint FulncBS here, iu the line of the artery, with 
tenderness, are present when the capsule is distended 
with fluid, as in early stages of bip disease. 

Deep abacesaea point in Scarpa's triangle. Those 
coming forward heloio Poupart's ligament, and pointing 
intemalli/ to the artery are usually psoas. A psoas 
abscess enters the thigh, like the muscle the sheath of 
which it occupies, outside the vessels, and has passed 
behind them if it point on the inner aide of the thigh, 
When still hdmn Poupart's ligament, but pointing ex- 
ternal to the artery, tha abscess cornea generally from 
the hip joint. If external to the artery, but above 
Poupart's ligament, it is probably iliac 

The great trochanter is altered in its relations to the 
crista ilii and anterior spine, by dialouation of the head 
of the femur, by fracture of the neck, and by absorp- 
tion of the head and neck of the bone in morbus 

In dislocation to the dorsum, the trochanter is car- 
ried further from the spine than natural, but is 
nearer to the crest. In the other diaiocations it i» 
approximated to tho spiue in pubic, but carried down- 
wards from both crest and spine in thyroid dis- 
location. 

NeiaiorHs line. — Kccox^m^ ^ "SOaJ^u's obserration^ 
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in health, the upper border of the great trochanter is 
oroBsed by fi hne from the anterior superior iliac spine 
to the most prominent part of the tuber ischii, in every 
poaition of the thigh. When there is dialocation back- 
wards, the trochanter has passed above this line, towards 
the spinal column. la fracture of the neck this line 
will pass above the great trochanter. 

When the shaft of the uninjured femur is rotated, it 
tniTerses the arc of a circle, having the head and neck 
for a radius ; but when the neck ia broken, the tro- 

Pohanter revolves in the axis of the shaft, and eonae- 
quently through the arc of a much smaller circle. 
Mr. Bryant employs this changed relation as & 
pathognomonic sign of fracture of the neck. He places 
the body in an esactly horizontal position, and drops 
^ ft vertical line from the anterior spine. When the 
^fcueck of the femur i3 unbroken, the distance between 
^nhe tip of the trochanter and this line is the same on 
^ both sides of the body. When there ia fracture, the 
distance is shortened in amount corresponding to the 
shortening of the broken neck. 

(Wasting of the gluteal, and consequent loss of depth 
to the gluteal furrovj are early signs of hip disease. 
This gluteal furrow is the best place to feel the great 
tciatie nerve at the level of tha ischial tuberosity. It 
is midway between that point and the great trochanter. 
Pressure bero produces pain if the nerve ia affected. 
Pressure higher up on the gluteus, opposite the tip of 
the great trochanter, mai/ give paiu by compressing 
the capsule of the bip-joint when that is inflamed. 
Tlio gluteal artery issues from the pelvis at tU^ 
L juncture of the upper and middle t\iiTOia o^ t^Xvwi. ATawm. 
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Jrom the posterior tvperior iliac /^ine to the great trocliantef 
when the thigh is rotated inwards. 

The i*cldatie artery leaves the pelvis about lialf an 
inch below the gluteal on the same liue. 

The ptcdic artery lies over the ischial spine, at the 
j uucture of the lower and middle thirds of a line dratm 
Jrom the miter tide of the tidier ixAii to the anterior 
superior iliac s;iine, when the thigh is rotated inivardB. 

If the body rests in a sitting posture on a firm level 
surface, the pressure is borne on the bony points only; 
if, however, the body is placed on a soft yielding 
cushion, some of the pressure reaches the blood-vesHela 
just mentioned, aad, interfering with their circulation, 
over-loads the inferior hoemorrhoidal, uteriue and other 
■vessels. 

The femoral artery enters the thigh at the lower 
border of the horizontal ramus of the pubea, midway 
between the anterior iliac spine and the symphysis 
pubis. When the kuee is half-bent and the thigh 
rotated outwards, the course of the vessel is denoted 
by a line from the point mentioned above tn the mod 
prominent part of the tuberosity on the inner condj^ttf 
the femur. At first tho veaaol is some distance in 
front of the neck of the femur, but at the lower 
part of Scarpa's space it lies along the inner aide cC 
tho shaft, and should bo there compressed by a 
tourniquet. 

The most convenient place for immediateli/ contToHms 
the circulation through the lower ostremity is the last 
part of the external iliac resting on the pubes, when 
the vessel can be felt to pulsate in all persons. The 
least fatiguing mode of applying pressure is to gni^ 
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I the top of the thigh with both hands, the fingera pass- 
I ing backwards on the outside and inside, while the 
1 thuraba are thruat down on the vessel, one over the 
1 other. Pressure ia kept up by the thumba alternately 
Vto prevent the handa beoomiag fatigued by both being 
I used continuously. 

In the region of the hiee, the following hony points 
I can be distinguished : — 

The patella, with its ligament, passing down to the 
<witemr tuberonitff of the tibia ia front; the tuberosity 
on each condyle nf the femur; the external and infernal 
iuberoaitUs of the tibia : the liead of the fibula ; and 
midway between the bead of the fibuU and the anterior 
tuberosity, a small eminence on the tibia. 

The surface maris vary with the position of the limb. 
In front, if the leg be astcnded, the patella and tendon 
of the quadriceps ai-e in bold relief, with a furrow on 
each side of the tendon. If the knee it bent, the 
patella sinks into the trochlear groove, when the con- 
dyles with the space between them become very evident 
The tubirosities of the tibia are more easily made out. 
In this position the tibia can be rotated sUglUly on tJie 
\jcniur. 

Exiemally, there is a depression which corresponds 

I with the junction of the femur and tibia and external 

f aemilunar cartilage; above this depression is the ex- 

I Umal condyle of tiie femur ; below it, the outer tuberosity 

of the tibia; which is the landmark of the line for 

' altering llie joint m resection. Just behind the external 

I ivberosity are t]ie head of the fibula and tendon of the 

Inceps, Below the highest part of the head of the 

■fibula, behind and internal to the tendon of the biceps. 
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divided ■ 



is the exla-Tial popliteal nerve. This may be divided 
in tenotomy of the biceps if the knife be carried too 
neur the head of the fibda and directed inwards 
itiatead of outwBxds againat the tendon. 

Inlemally, between the internal condyle and internal 
tuberosity, the finger can be laid on the internal semi- 
lunar cartilage, a point sensitive to presBure in early 
stages of inflammation of the articulation from jar, 
or from strain of tho lateral ligament. The point of 
attachment of the (f7i(fon of i/ie adductor jna^«» muscle 
to the tuberosity on the internal condyle ia on the leyel 
of the line of the fpiphyiis, and almost on that of the 
upper border of the trochlear surface. The internal 
lapliejwus vein winds round the limb behind thia 
condyle. 

When (fftidon takes place into the capsule of the 
joint, the furrows on each aide of the ligament are 
fiUed to bulging, and the prominence of the patella 
and its ligament are lost, the former " floating" on its 
trochlea. The capsule ascends tor three ^n^er^ breadth 
above the patella, and its limit becomes plainly marked 
when distended by fluid. 

Wben the knee is bent, the capsule ia drawn down- 
wards ; henco, when operating on the thigh near the 
knee, bend that joint. 

Effusion, into the bursa, patella pushes forward the 
skin over the lower part of the patella and the ligament 
into a prominent well-defined tumour which doea not 
fill up tho furrows at the sides of the ligament. 

Tho bursa between tlte. ligainenttan patella and the 
tibia is occaaioTialij distended with fluid. It makes no 
tiefined swellmg, \>vv.t ^ ^eGM^ Msxvws, "^^ ll\e front of 
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the tibia partially occupying the lateral furrowa. It is 
usually much more painful thau distension of tho 
GuperRcial bursa. 

Foeleriorly, when the knee is straightened, the sur- 
face of the ham is convex, and the boundaries ill-definod, 
the tendon least concealed ia that of the sf»i(V«ii^i?KJsnj. 

The boundaries of the popliteal Bpace are most 
Balieut when the kuee is somewhat bent. Tho biceps 
on the outer side and the lemttendituKits and semimem- 
branosus on the inner, being easily distinguished in all 
persons. The gracilis can sometimes be descried a 
little further forward than the other two imier ham- 
strings. The ilio-tibial band can be felt as a strong 
oord beneath the akin, running down in front of the 
biceps tendon to the external tuberosity of the tibia. 
The bent position relasea tho fascia covering the 
apace, wheu the contents can be better eiamined. At 
the lowei- part tho external saphenous win disappears to 
enter the ham ; this is very evident when the vein is 
varioose. The internal popliteal nerve is placed in the 
middle of the space just beneath the fascia, and when 
the limb is nearly straight, the nerves can bo felt 
through the skin in some persons as round oorda at d 
the upper end of the apace. 

The popliteal artery lying deeply at the bottom rf"! 
the space cannot be felt to pulsate readily. When its a 
pulsations are obvious, some morbid swelling conveys I 
the vibration to the surface. The vessel divides at the I 
lower border of tho popliteua muscle into anterior and J 
posterior tibial arteries. This division corresponds toJ 
a point on tho outside of the leg, about 1^ inches beloirj 
tho head of the fibula. 
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The tiintoun which may develop in the popliteal 
space are, enlarged bursffi of the hamstring tendone, 
enlarged lymphatic glands, abaeesa connected with 
these structures or with disease of bone, esostoses, 
cystic and solid tumotira and aneurism. 

The burta most commonly enlarged is that between 
the femimembranotva and the inner head of (fie gtutro- 
cvemiut. When the knee is flexed it disappears or be- 
cumes flaccid, when the knee is atraightened and the 
weight of the body thrown on the limb, it becomes & 
prominent, firm, somewhat irregular tumour in tj» 
middle of the ham. It does not throb with the artery. 
In about one of every £vb cases dissected, the bursa 
is found to communicate with the synovial capsule of 
the knee-joint. 

The bursa between the inner Itead of the gastro- 
cnemius and inner condyle, by distension makes a 
swelling behind that point of bone, ili-dei3ned, but 
causing pain in walking. It frequently communicates 
with the joint; more often still, the bursa beneath the 
outer head of the gastrocnemiiiB and the outer condyle 
ia a prolongation of the joint's synovial capsule. 

There is also a bursa hetween the semimembranosus 
and the tibia, and one between the tendon of the 
biceps and the estcmat lateral ligament. 

Abacees is usually connected with the lymphatic 
glands of the space, moat of which are arranged deeply 
around the artery. When of slow formation, with 
moderate iuflammfttion of the cellular tissue, it may 
vibrate with the arterial pulsation. It haa mo expeautU 
thrill, and can often he aufflciently isolated from 
veBsel to lose ita ■iftiia.li'an. 
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Aneurism is distinguisbed by the signs proper to all 

ineurismal swellings, and generally by its limits 

■ibeing tolerably easily defined. Difi'ueed or suppurating 

tnenrism, though ill-defined, has special characters — 

KKmong them, the state of the pulse in the arteries of 

the leg. 

Solid tumoun are more difBcult to distinguish 

Qeurism if that bo itself solidified or almost so. 

I Then the several signs proper to tumours originating 

I independently of the artery must be sought on the 

I one hand, and the absence of those proper to aneurism 

I ascertained on the other. 

In the leg the bony landmarks are ; of the tibia, the 
IttJMier »urface for the whole of its length, the inner 
I tuberosity and the internal malleolus, the anterior or 
r thin ridge and the inner border. On the outer side are 
1 the head of the fibula above, and the lower fourth of the 
f thaft terminating in the external malleolus, below. 

In front the muscles form a smooth convex surfece 

[ above, closely confined by the aponeurosis attached to 

j the tibia and fibula. Below they divide into tendons 

I that cross the front of the ankle-joint in three con- 

apicuoua divisions. The most internal, the tibialis 

anticus ; the next, the long extensor of the great toe ; 

! both of these are on the tibia. The third, the bundle 

of the common extensor and peroneua tertiua, is in 

front of the joint between the tibia and. fibula. 

On the onter side of the calf there is ^ groove, well 

marked when the muscles are in action ; this indicates 

tlie interval between the sol ens and the peronei 

muscles. Fosteriorly, the swell of the calf ia cauaai 

L above by the gastrocuemina, bc\o"fl \i^ ^^^e. «k 



304 SURFACE-GUIDES AND LANDMARKS, 

tapering into the tendo achillis at the siuall of th^ 
Above the heel the tendon is easily distinguiahed in 
nil persons. It is aairoweat opposite the anble, tlii.' 
point where it ia divided in tenotomy. 

The internal saphenous vein croasing the internal 
malleolua in front, posaea up the limer side of the leg. 
Varicosity of thia vein renders it tortuous, prominent, 
and irregular. It is aceompanied by the internal 
saphenous nerve. 

In a well-formed leg the inner edge of the patella, 
the inner side of the ankle, and the inner side of the great 
toe are in a line, thus forming a guide for the repositioa 
of the fragnaeats of a broken tibia. 

The anterior tibial artery, rarely ligatured in its con- 
tinuity, is sometimes to be secured iit the bleeding 
point when injured. The guide on the surface is a 
line drawn from the inner side of the head of the 
fibula to the centre of the front of the ankle-JotnL It 
lies mainly along the outer border of the tibialii 
anticus muacle. 

The posterior tibial artery can be felt beating ahoat 
half an inch from the edge of the tibia., opposite theanitt. 
The course of the vessel is represented on the but&m 
by a line drawn from the eentreofthe top of the calf to 
a point midway between the tip of the internal maUeoUu 
and the inner tubercle of the heel 

The guides for the tendons cut in treating clubfbot 
are found as follow ; — 

The tendon of the tibialis posticus lies close to the 
inner edge of the tibia, midway between the potlmpr 
and anterior borders oftJuleg, and may be made salient 
by abducliug ttw fool, wtiAB X\isi thumb ia placed otw 
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W. tho tendon. In children it is often very difficult to feel 
f this tendon, and the midway point remains the chief 
■ guide. The point is anterior to the artery, whichruns 
f midway hettneen ilu tibia and the posterior border of the 
I leg at the ankle. The peronei tendons he close behind 
4 fibula, at the ankle, enclosed in a common sheath, 
• and should be made tense by flexing the ankle and 
1 adductiog it. The tendon of the larger muscle is moat 
r superficial, that of tho pcroncus brevis is close behind 
e. They are cut two inches above the tip of 
the malleolus. 

The tibialis anticut crosses the front of the tibia and 
ankle-joint to gain the first metatarsal and internal 
cuneiform bone. It ia usually both felt and seen with- 
out difficulty when the foot is rotated outwards. It is 
divided sometimes as it crosses the tibia above the 
ankle, but most frequently on the scaphoid hone; the 
knife being introduced between the artery and the 
tendon. 

At the ankle tho bony projections are ; — the interned 
■maUeolui short aud broad, is placed rather in front of 
the centre of the joint. The external malleolus is 
longer, mor* pointed and ia opposite the centre of the 
joint. The anterior margin of the lower end of the tibia 
can be traced above the ankle-joint, crossed by the 
tendons of the extensors of the toes, and flexors of the 
ankle. They are the landmarks for the incision in Syme's 
amputation. Behind the outer malleolus the eiternal 
Baphenoua vein ascends to tho leg. The back of the 
ankle-joint is divided into two hollows by the tmdo 
. achUlit, wliich ia aub-cutaneona from its origin. ■*» S.\& 
kjnscrtiou at the heel. 
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The Foot. — In eionuDing the foot the bony land- 
marks employed on the inner side of the foot are ; 

(1) the tuberde of the oa calcis, (2) the inner malleolus, 
and (3), about one inch below it, the nul^taealum 
tali. In front of the inuer malleolus is (4) the tuherde 
of (he scapltoid. Beaidea these, there are (5) tho 
internal cuneiform bone, and (6) the bate of the frd 
metatarml bone ; ita abaft and head. 

Along the outer side of the foot are the following 
oSBeoua points ; (1) The mtter tubercle of the oa calcia, 

(2) the external malleohta, (3) tbe small tubercle ore (fa 
OS calcia between the peronei tendons, the short tendon 
above, and the long tendon below it ; (4) the pro- 
jecting base of theffth metatarsal hone. 

On the dorsum of the foot the scaphoid is prominent 
on the inner side, and the cnboid can be felt under the 
skin behind the base of the fifth metatarsal bone^ 
When the foot is extended the head of the astragalus 
projects in front of the lower border of the tibia. The 
tendons of the extensors are easily distiuguisbed along 
the dorsum of the foot to tbe toes. 

The dorsal artery can be felt pulsating in a line from 
the centre of the ankle to the first interoaseona epa» 
outside the base of the metatarsal hone of the great 
toe. The tendon of the long extensor of the great to* 
runs on the inner aide of the vessel, and the inner 
tendon of the short extensor running on its outer aide 
for most of its course, crosses the artery about half an 
inch before that vessel dips to the sole. 

The external plantar artery traverses the foot 
obliquely feom tli« midway point betivoen the inner 
malleolus and mneT \.\iN3CTi^ qI 'One is*, ti-ii^^a to the ti'« 
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*if the fifth metacarpal bone. In thia part the thickncsa 
of the first layer of muscles intervenes between it and 
the plantar fascia, a structure it is necessary to divide 
in some forms of talipes. 

From the fifik metalanal hone to the haie of the first 
metatarsal, the vessel is placed high in the sole close 
to the bones. From thia part the digital arteries are 
given off opposite the webs of the toes. The internal 
plantar artery is separated from the surface by the 
■ tiiickuesB of the abductor poUicis. It is iuconsiderablo 

^P The plantar nerves have the same connection as tlie 
BTterieB. 

The webs of the toes correspond nearly to the joint 
between the first and second phalanges. 

The metatarso-phaJangeal articulations are about one 
inoh behind these nebs. 

For Si/me's and Pirogoff's amputatiom at the ankle ; 
the external malleolus shows tho centre of the joint, 
on the outer side of the ankle, and a point one-third of 
an inch behind the tip of tho inner malleoliiB indicates 

»the central point on tho inner aspect. 
The incisions start and terminate at these points. 
For diopari's amputation; on the inner side tlic 
joint between the scaphoid and ostn^alus is found 
juat behind the tubercle of the scaphoid. On the outer 
wde the joint between the calcaneum and cuboid bone 
ta indicated by a point half an inch behind the base of 
L the fifth metataraal bone. 

H In reiecting the first metatarsal bone the articulation 
^^between it and the internal cuneiform is one luc^ S.-^ 
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front of the tubercle on the scaphoid. The incision 
would begin licdf an inch in front of the scaphoid. 

For resecting the fifth metatarsal bone, the incision 
is commenced opposite the tip of the base, half an inch 
in front of which joint lies the articulation. 
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PREPABATIONS AND REQUISITES FOR OPERATIONS IN 

GENERAL. 



Thb Opekatikq Room. 

Thb Sick Bed and Bed-Room. 



Sedatives and Restoratives. 
The Arrest of Hjemorehaoe. 



OPERATING ROOM, 

Haviny a good Light and Windows thai open readily, and a Fire 

in Winter. 



1. 


Firm table, 4 feet long, 2 feet 


U. Tow. 




wide, and 3 feet high. 




15. Perchloride of iron. 


2. 


Pillows. 




16. Basins, large and small. 


3. 


Blankets. 




17. Hot and cold water, ice. 


4. 


Towels. 




18. Bucket and slop- jar. 


5. 


Old linen. 




19. Sponges. 


6. 


Macintosh sheets. 




20. Chlorofiirm and inhaler. 


7. 


Old carpet, or old sheet 


to 


21. Oil. 




catch the blood. 




22. Pins. 


8. 


Tray of sawdust or sand. 




23. Scissors. 


9. 


Bandages. 




24. Brandy. 


10. 


Strapping plaster. 




25. Ammonia. 


11. 


Lint. 




26. Feeding cup. 


12. 


Oiled silk. 




27. Enema syringe. 


13. 


Cotton wool. 




28. Fire for heating cauteries. 
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GENERAL PREPARATIONS. 



SICK ROOM AND BED. 



o 



4. 
6. 

tm 
/. 

8. 
\\ 

]0. 

n. 

3 2. 

13. 
14. 
15. 



16. 
17. 
18. 



Iron bedstead. 

Wool and hair mattresses. 

Several pilloMrs, soft and of 

different sizes. 
Air and water cushions. 
Blankets, small single ones. 
Pieces of soft flannel. 
Six sets of sheets and pillow 

cases. 
Old soft linen. 
Cotton-wool. 
Towels. 

Soft pocket-handkerchiefs. 
Three pieces of Macintosh, 

2 feet 6 inches square. 
Bed cradle. 
Light bedgowns. 
Flannel jackets, and flannel 

Zouave drawers, or cotton 

jackets and pyjamas. 
Hot-water bottles and bags, 
lied -urinal and bed-pan. 
Night-stool. 



19. 
20. 
21. 

23. 
24. 
25. 



26. 
27. 
28. 
29. 
30. 
31. 

QO 

33. 

34. 
35. 

36. 



Basins. 

Cold water. 

Condy's fluid. 

Carbolic acid. 

A bed -rest chair. 

Night lights. 

A fire, or in summer a lamp 
to bum in the fireplace, 
to create a draught of air. 

Enamelled saucepan. 

Two feeding cups. 

Spittoon. 

Tea-equipage. 

Tea-kettle. 

Medicine measure. 

Apparatus for keeping food 
warm, with lamp. 

Flowers. 

A fan. 

A Rimmel's perfume va- 
poriser. 

Lucifers. 



Before a room is occupied by a patient who has been operated on, 
it should be thoroughly cleaned ; the \^alls and ceiling should be well 
iii ushed, the carpet taken away and the floor well scrubbed with soda. 
All curtains and chintz furniture should be removed, old window-blinds 
i-eplaced by new green ones, and the window made to open readily at 
the top and bottom. A fire or oil -lamp should be lighted in the fire- 
place to maintain a circulation of air. If the season require a fire, the 
iron fender should be removed and replaced by a wooden tray of sand 
or ashes, to prevent the noise of cinders and fire-irons falling on the 
fender and hearth. It is well also to flush all the drains, water-closets 
and sinks in the house with disinfecting fluid one or two days before 
tlio operation, and a store of Sir William Burnett's, or similar disin- 
fecting fluid, should be made ready to neutralise the foetid odours of 
discharges. The excreta of typhoid and other fever patients should be 
mixed with strong commercial hydrochloric acid before they are thrown 
into the house drains. 

Wlicn possible, it is a great advantage to have two beds of similar 
height and size, that the patient may occupy them alternately. The 
cool bed refreshes the patient greatly, and the vacated Led is easily 
cleaned and aired "wit\\o\xt i^wW^M^ \.q W^ v»\Rk person. 
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SEDATIVES. 



1 . Tincture of opium. 
^. Solution of morphia, and hypo- 
dermic syringe. 
3. Morphia suppositories. 


4. Ice. 

5. Chloral-hydrate solution* 
G. Solution of bromide of i 

nia. 


RERTORATIYES. 


1. Brandy, champagne, sherry. 

2. Eau-de-cologne. 

3. Liquor ammonise. 

4. Smelling salts, sal volatile. 

5. Nitrite of amyl. 

6. Ether. 

7. An electrical battery. 


10. Milk. 

11. Lime-water. 

12. Soda-wat^r. 

13. Eggs. 

14. French bread. 

15. Biscuits. 

16. Arrow-root. 

1 7. Liebig's extract of meat, 

18. Brand's extract of beef. 


8. Chicken-broth. 
U. Beef-tea. 



THE ARREST OF H JiMORRHAGE. 



1. Tourniquet. 


12. Friar's balsam. 


2. Artery forceps. 


13. Ice, ice-cold water. 


3. Torsion forceps. 


14. Paquelin's cautery. 


4. Spencer Wells' forcipressure 


15. Cautery irons. 


forceps (several pairs). 


1 6. Gkklvanic cautery wire. 


5. Tenaculum. 


17. Ligatures, silk, fine hemp. 


6. Hare-lip pins. 


whipcord, and catgut. 


7. Acupressure needles. 


18. Lint. 


8. NsBYUs needle. 


19. Amadou. 


9. Wire nippers. 


20. Bandages. 


10. Solution of perchloride of iron 


21. Compressed sponge. 


(equal parts of the salt and 


22. Scissors. 


water). 


23. Sutures. 


11. Solid perchloride of iron. 


24. GlaA8 syringe. 



(See List for the Ligature of Arteries.) 
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OPERATIONS ON THE HEAD. 



INSTRUMENTS AND APPLIANCES FOR THE FOLLOWINa 
OPERATIONS ABOUT THE HEAD AND NECK. 



TRBPHiirnro thk Skull. 

OPERATIPVS ON THB EtK. 

Hare-lip. 

Resection of the Jaw. 

Excision of the Tongue. 



Cleft Palatb. 
Excision of Tonsils. 
Labtnootomt. 
Traohbotomt. 



[For requisites of Lister^s antiseptic method, aee p. 211.] 



TREPHININO THE SKULL. 



1. Scalpel. 

2. Trephines — seyeral crowns. 
S. Hey*s saw. 

4. Elevator. 

5. Stout dissecting forceps. 

6. Brush to clean away the bone- 

dust. 

7. Probe. 

8. Quill, cut like a tooth-pick, 



to clear the groove of bone- 
dust. 
9. Lenticular knife. 

10. Small polypus forceps. 

11. Sponges. 

12. Lint. 

13. Ice. 

14. Bandages. 

15. Macintosh sheet. 



OPERATIONS ON THE EYR 
StrabUmtis. 



1. Anesthetic, if used. 

2. Lawrence's or other head- 

fixer. 
S. Specula, of different sizes. 

4. Toothed forceps. 

5. Strabi^jmus scissors and hooks. 



6. 



Fine curved needles, Budjinest 
thread. 
7. Lint. 

Ice, or cold water. 
Eye bandage. 



8. 
9. 



10. Sponges. 



Extirpation of the Eyeball, 



1. Anesthetic. 
"2. Head -fixer. 
5. Speculum. 

4. Toothed forceps. 

5. Curved scissors. 

6. Strabismus hook. 

7. Small and large sponges. 
S. Dissecting ioTce^a. 

S Ice-cold water. 



10. Perchloride of iron. 

11. Fine curved needles, and fined 

silk thread. 

12. Lint. 

13. Pulled Unt 

14. Basin. 

15. Bandage, 

16. Sponges. 
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OriEi.TIONS ON TOE EtTE — conlt'iiuci'. 



r 




1. Atropme tlracs. 




7. Lint. 


% Aneatlietic. 




S. Cold water. 


3. Mead-fixer. 




B. Gelatine pUister. 


4. Speculum. 




10. Wool and bandago. 


1 6. Ucarating nefldles. 




11. Sponges. 


■ «. Toollud forceps, to 


fix ejeball. 




1 


Catarac 


(S««&). 


■ 1. Atropine ilropa. 




D. riatinum apatnla. to adjust 






edges d£ wound. 


■ &. Head-Hier. 




10. Sm^l sponges. 


1 4. Speculum. 




n. Ba«n and water. 


E. lacerating needles. 




12. GeUtine plaster. 


6. Toothed forceps. 




13. WooUnd bandase. 


7. Cataract knives. 




14. Lint. 


8. Scoop. 






1 


Iridet 


toijij. 


P 1. Antithetic, if used. 




9. Light curved scissors. 


■ S. Head-fiicr. 




10. Lint. 


3. Specnla. 






4. Toothed forceps. 




12. Wool and bandage. 


5. Eight-angled knives 




13. Atropine drops. 


«. Iris forceps. 




14. Small sponges Slid basin. 


J. Iris books. 




15. Hot and cold water. 


3. Capsule scissors, if 


HAM 


-LIP. 


1. Scalpel. 




n. fipongea. 


3. Arterr forceps, or 


harp hook. 


12. Largo towel to wrap tte 


3. Hare-tip pins. 




child in. 


4. Wire nippers. 




13. Chloroform, if used. 


6. Dentist's silk twis 




14. Bone nippers. 


6. Strapping plaster. 




15. Sequestrum forceps. 


7. SiliBT suture. 




16. A knitting needle for check- 


8. CoUodion. 




ing deep hsmorrhage by 


e. Scinoia. 




actiul cwxViT^ ', «x^ 






n. a?»rA\K.«.^Vj'a«i!..V*~ 


i^^^^^^^^l 


^^^1 
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OPERATIONS ON THE HEAD. 



BESECTION OF THE JAW, AND TUMOURS CONNECTED 

WITH IT. 

Hare-lip pins. 

Wire nippers. 

Actual cautery. 

Perchloride of iron. 

Ice. 

Sutures, silk and wire. 

Solution of chloride of zinc 

Lint. 

Bandages. 

Plaster. 

Collodion. 

Macintosh sheet. 

Small sponges tied on sticks. 

Larger sponges. 

Anesthetic and inhaler. 



1. Scalpels. 


16. 


2. Artery forceps. 


17. 


3. Torsion forceps. 


18. 


4. Forcipressure forceps (several 


19. 


pairs). 


20. 


5. Ligatures. 


21. 


6. Retractors. 


22. 


7. Tooth forceps. 


23. 


8. Narrow Siiw. 


24. 


9, Hey*s saw. 


25. 


10. Bone-cutting forceps. 


26. 


11. Lion forceps. 


27. 


12. Sequestnim forceps. 


28. 


13. Gouges. 


29. 


14. Chisel. • 


30. 


15. Gag. 





EXCISION OF THE TONGUE. 



1. 

3. 
4. 
5. 



6. 
I. 
8. 
9. 
10. 

11. 
12. 

14. 

1.'). 
16. 
17. 

18. 
lii. 



Scalpel. 

Torsion forceps. 

Artery forceps. 

Vulsellum, or tongue forceps. 

Forcipressure forceps (several 

pairs). 
Gag. 

Archimedian bone-drill. 
Cheek retractor. 
Incisor tooth forceps. 
Narrow saw. 
Nfevus needle, and 
Half a yard of thick whijxjord. 
Stout copper wire. 
Key for twisting the wire 

tight. 
Wire nippers. 
Stout acupressure needle. 
Hare-lip pins. 
Gulvanic ^craaeMX. 
Two ^craseurs. 



20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 
33. 
34. 
35. 

36. 
37. 



\ 



Curved scissors. 

Needle for passing the chain. 

Sharp and blunt hooks. 

Stouti'silk. 

Metallic sutures. 

Ligatures. 

Ice. 

Perchloride of iron. 

Cautery irons. 

Solution of chloride of zinc. 

Collodion. 

Small sponges mounted on 

sticks ; larger sponges. 
Brandy. 

Anesthetic and inhaler. 
Lint. 

Macintosh sheet. 
Syringe. 
Laryngotomy tube, and 

Trendlen burg's bag. 



t 



OPEItATlOKS ON THE UllXD. 



CLEFT PALATR. 



1 



1. IiODg-IiiuiJlei], nnrTow-bladed | S. Smitli's elevatoT, for the hud 

knife. palate, 

2. FflrgDSSDn'B knife, for diTidiDg 9. Chisel for the hard palate. 

tho palatine muaclea. | 10. Fine blue silk or calgnt. 

3. LoDg-handled curved ecissars. 111. LoDg-haudledordiuaijEtnugbt 
i. Slender tootbed foicepa, to Beize sclseors. 

the soft palate. 1 2. Ice, ic»-cald water. 

5. Long-handled needles, with the ' 13. Maciatosh sheet. 

eje at the point for paEsiag ' 14. Spougea Bet on sLicka. 

autuTGi. 1 15. Glass BjriEge for irashiug tho 

6. Long-handled fine hooka, hlunt | mouth. 

and sharp. 1 16. Chloroform and inhaler. 

7. Smith's gag. IT. Bandage. 



EXCISION OF TONSILS. 

1, Long Tulsellum. i or, touailexcieorsof va 

2. Tonsil guillDtinea ; ' kinds. 

or, probe-pointeil biatonij, the 3. Ice, ice-cold water, 
postfirior two-thirds of ttie i. Oag [for children), 
blade covered with lint or 

To repress Bn^torrTiaje from the TimaUs. 



1. A amaU Inmp of ioo held ia 

a long Tulaellam againet the 
tonsil. 

2. Small sponge on the end of a 

Btick, dipped in ice-cold 
salatioQ of porch loride of 
iron, or other styptic. 

3. Long straight poljpna or gullet 


forceps with padded ends, to 
coDipresa the tonsil ; one 
blade being passed within 
tho mouth, .the other oulaida 
againat the neck. 

ligating the common carotid 
arl«rj, see p. 328. 


LAETKeOTOMT IS THE 


CKICO-THYHOID SPACE. 


1. Scalpel. 

2. Larjngotomy tnbe. 

3. Artery furcepa, and ligatnra 

Bilk. 

1. TotHion forceps. 


5. Tapes. | 

6. Sharp and hlunt hooks. 1 

7. Two hooked forceps. 1 
S. Spongea. J 
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OPERATIONS ON THE HSAD. 



TRACHBOTOICT. 



1. Scalpel 

2. Dissecting forceps. 

3. Blunt hooks. 

4. Sharp hook to draw forward 

trachea. 

5. Double trachea tnbe and tapes. 
C. Trachea-diktor, to assist intro- 
duction of tahe. 

7. Torsion forceps. 

8. Artery forceps. 
0. ligatures. 



10. Sponges. 

11. If a foreign body is lodged in 

the windpipe, forceps of 
Taxions lands to extrset 
with. 

12. Probes and flexible Na 8 or 1> 

urethralboagie. 
18. Strapping plaster. 
14. SUver satnre. 
15* Scissors. 
16. Macintosh sheet. 



INSTRUMENTS, &c., FOR THE FOLLOWING OPERATIONS 

ABOUT THE TRUNK. 



Removal of the Breast or 
Tumours. 

NjBVTJS. 

Tapping the Pleura. 
Tapping the Bellt. 
colotomt. 
Ovariotomy. 
O^SARiAN Section. 
Strangulated Hernia. 
Radical Cure of Hernia, 
hemorrhoids. 
Fistula in Ano. 
Cleft Perinjeum. 



EXTIBPATIOH OF THE CeRVGC 

Uteri. 
Amputation of the Penis. 
Circumcision. 
Excision of Testis. 
Tapping a Htdrocele. 
Vesico-Vaginal Fistula. 
Retention of Urine. 
External Urethrotomt. 
Lithotomy. 
Lithotritt. 
Removing Foreign Bodies from 

THE Urethra and Bladder. 



OPERATIONS ON THE TRUNK. 
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REMOVAL OF THE BREAST OR TUMOURS. 



1. 


ScalpeL 


11. 


Wire or silk sutures. 


2. 


Artery forceps. 


12. 


Lint. 


3. 


Torsion forceps. 


13. 


Diachylon plaster. 


4. 


Dissecting forceps. 


14. 


Oiled silk. 


6. 


Forcipressure forceps (several 


15. 


Sponges. 




pairs). 


16. 


Scissors. 


6. 


Double hook, or vulsellum. 


17. 


ThreC'lnch wide rollers. 


7. 


Blunt and sharp hooks. 


18. 


Folded towel compress. 


8. 


Tenaculum. 


19. 


Anesthetic and inhaler. 


9. 


Fine ligatures. 


20. 


Waterproof sheet. 


10. 


Half-yaxd of stout whipcord, 
for irremoYable glands. 


21. 


Drainage tubes. 



NJIVUS. 



1. Scissors. 

2. Lint. 

3. Anesthetic and inhaler. 




4. Sponge and water. 

5. Collodion. 


• 


For Ligature, 


1. Naeyus needles, straight and 
curved. 


2. Suture silk, stout compressed 

whipcord. 

3. SqJpel. 




Far Cauterising, 


1. Acupressure needles. 

2. Spirit lamp. - 


. 3. (Jalvanic cautery. 
4. Paquelin cautery. 




For Excising, 


1. ScalpeL 

2. Dissecting forceps. 

3. Toothed foroeps. 

4. Blunt hooks. 

5. Artery forceps. 
4j. Sharp hooks. 




8. Ligatures. 

9. Lint. 

10. Bandage. 

11. Sponges. 

12. Sutures. 

1 13. Diachylon plajatei. 



7. Forcipressure forceps. 
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OPERATIONS ON THE TRUNK. 



For Injecting, 
1. Pravaz^s injecting syringe. I 2. Solution of perchloride of iron. 



For Pamng Setons, 



1. Small suture needles, or 

2. Large handled needles. 

3. Fine silk suture. 



4. Coarse silk sutures, steeped in 
perchloride of iron. 



TAPPING THE PMDRA. 



1. The aspirator. 


6. Oollodion. 


2. Small scalpeL 


7. Strapping. 


3. Trocar, fitted with india-rubber 


8. Scissors. 


tube. 


9. Brandy. 


4. Bucket. 


10. Macintosh sheet. 


5. Lint. 





TAPPING THE BELLY. 



1. Body bandage (see p. 11). 

2. Scalpel. 

3. Trocar, with india-rubber tube. 


8. Collodion. 

9. Scissors. 
10. Lint. 


4. Suture. 


11. Bucket. 


5. Hare-lip pins. 

6. Wire nippers. 

7. Silk ligature. 


12. Diachylon plaster. 

13. Brandy. 



COLOTOMY AND GASTROTOMY. 



1. Scalpel. 

2. Probe-pointed bistoury. 

3. Directors. 

4. Dissecting forceps. 

5. Artery forceps. 

6. Retractors. 

7. Thick silk suture, threaded at 

each end through a curved 
needle. 

8. Fine ligatures. 



\ 



9. Sponges. 

10. Lint. 

11. Tow. 

12. Oil. 

13. Macintosh sheet. 

14. Large syringe full of warm 

water. 

15. Anesthetic and inhaler. 

16. Higginson*8 pump for inflating 



^B OPERATIONS ON THE TRUNK. S21 


^ 


■ OVAEIOTOMY. 




■ 1. Room nueed to temperature 


22. Vulcanised incUa-rubbcr tub- 




■ of 70° P. 


ing, to fix on cannula. 




■ S. SoLlpet. 


23. Ovariotomy trocar. 




H 3. Frobe-poioted biatour;. 


4-2. Catgut ligatures. 




■ 4. Cirectoi-. 


■J5. Strong whipcord. 




■ A. Scissors, kige and «mall. 


•iO. Silk sutures and silver wire. 




■ 6. DiBBectLsg forceps. 


27. DiacliylDn plaster. 




E 7. LODg Blightlj =nr.«d needJE^ 


2a. CatheMr for emptying tho 




■ two threaded on each suture. 


bladder. 




■ 8. Drainage tubes (gliiss ur 


20. Soft napkins. 




■ mbbcr). 


30. Bandage or laced napkin. 




1 S. Aneonsm needles, tbreadcil. 


31. Anesthetic and inhaler. 




10. Torsion forceps. 


32. Cautery irons. 




11. Artery forceps. 


33. Cauteiy clamp. 






34. Ferchlorida of iron. 




13. Blunt hooka. 


35. Safety pina. 




1*. Hare-lip pins. 


36. Si«nges (eonnted). 




IE, Wire nippers. 






]6. PorcipreasnrB forcppa. 


38. Warm flannels. 




17. Kilaton's OTariotomj forceps. 


39. Brandy and ammonia. 




18. Vulsella. 


40. Macintosh sheeta. 




10. Wira foittsenr. 


41. Hypodermic syringe. 




20. Needle holder. 


42. Bull's-eye lantern. 




21. Clamp. 


43. 2-ouncB eneiua syringe. 




1 CiSiRIAN SECTION. 




1 I. Boom maintained at tempera- 


H. Forcipraaaure forcepa. 




■ ture of 70° F. 


Ifl. Hare-lip pins, stont and long. 




1 2. Catheter to emptj bladder. 


16. Suture sUL 




S. UrB««aIp«l. 


17. Long atraight or slightly onrred 




A. Stiught probad -pointed bis- 


needles, tbicaded two on 




tonry. 


each suture. 




e. Director. 


IS. Fine sutures. 




6. Urgo blunt hooks. 


li). Folded linen compress. 




7. Vulsella. 


20. Bread body reUer. 




8. Large syringe and raginal 


21. Flannel. 




tube, for washing out uterus 


22. Cotton wool, iodoform wooL 




per raginam. 


23. Warm fl,innela. 




B. Artery forcepa. 


21. Anesthetic and inhaler. 




10. Dissecting forcapa. 


35. Sponges (connled). 




11. Ligatures, fine and stout whip- 






«ord. 






12. SciHOti. 


28. 2-ounce enema ajrinao. 




13. Toraion forcep. 


J 


1 
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For Porro', Mtthod, in additwn. 1 


1, Clamp. 12. KcEberlo'a fcraBeur, or Berre- 1 


1 nieua. J 


STRANGULATED HEKNIA. M 


1. Scalpel. 1 15. SQtnres. | 


% Straight bistoury. 


16 


u-t. ■ 


3. Probe-pointed bistoiuy. 


17 


Diachylon plaster. ^M 


i. Homitt knifa. 


18 


Thiee-incb >tide reUer. ^^H 


6. Narrow director. 


19 


CompiesE. ^^^H 


6. Broad director. 


20 


Raior. ^^H 


7. Dissecting fercepB. 


21 


Sponges. H 


8. Blnnt hooka. 


22 


Half grain of morphia sop- ■ 


». Ftno hook for a verj tense sac. 




positocy. ■ 


10. Artery forceps. 


23 


Anesthetic and iniiater. ■ 


11. Torsion forceps. 


24 


Macintosh sheet. I 


12. Probo. 


25 


Oil. 1 


13. SciaaoiB. 


28 


Aspirator. 1 


14. Ligatnres. 1 


■WOOD'S OPERATION FOR RADICAL CURE OF HERNIA. 


1. Razor, or Bcalpel, for shaving 8. Bandage. 


the grain. 9 


Scissors. 


3. Tenotomy knife. 10 


SntuTEB. 


^ S. Needle. 11 




K 4. CompresBed whipcoixl, weU 12 


Sponges. 


^H waxed and soaped. 1 13 


Anesthetic and inhaler. 


^1 C. Glass or boi-wood compross. < 14 


CarboHc oil. 


^B 6. Tvo pada of lint. 1 IS 


Macintosh sheet. 


■ '- ■^'' 1 


H HXMOREH0ID3. 1 


^V External,— ExiMon. of. | 


■ 1. TulseUnm, or hook, or ringed 


0. Paquelin'B cautery. ■ 


■ forceps. 


10 


Sponges. ■ 




11 




^L the fiat. 


12 




^^^ 3. Aiteiy forceps. 


IS 


Nitric acid, faming. ■ 


^^H 4. Torsion forceps. 


14 


■Wooden spatula. 1 


^H G. Ligatures. 


IE 


Glass speculum. 1 


^r 6. Lint and T-bandage. 


16 


Oil. ■ 


^ 7. Smith's clamp. 


17 


Anesthetic and inhaler. 1 


■ 8. Cautery iron, 1 
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HiBMORRHOiDS — Continued, 




Internal, 


1. 


Enema of warm water. 


8. Solid perchloride of iron. 


2. 


Hook,ynlRellum,or ring forceps. 


9. Lint and cotton wool. 


3. 


Thin compressed whipcord. 


10. Opinm suppository. 


4. 


Nsems needles threaded, to 


11. Oil. 




transfix the base of the pile. 


12. Sponges. 


5. 


Scissors* 


13. Macintosh sheet. 


6. 


Smith's damp. 


14. Anesthetic and inlialer. 


7. 


Ice. 





PROLAPSUS ANL 
The same as for haemorrhoids. 



FISTULA IN ANO. 



1. Probes of yarious sizes, some 

grooved. 

2. Director. 

3. Probe-pointed carved bistoury. 

4. Straight sharp-pointed bistoury. 

5. Tenaculum. 

6. Threaded curved needle set in 

a handle. 

7. Torsion forceps. 

8. Artery forceps. 



9. Stout ligature. 

10. Oautery iron. 

11. Lint, cotton wool. 

12. Sponges. 

13. Compress. 

14. T-bandage. 

15. Oil. 

16. Anesthetic and inhaler. 

17. Macintosh sheet. 

18. Suppository. 



CLEFT PERINiEUM. 



1« Scalpel. 

2. Hooked forceps, or vnlsellum. 

3. Toothed forceps. 

4. Curved n»vus needles, 

threaded. 

5. Stout whipcord, or stout silk. 

6. Suture silk. 

7. Wire suture. 



8. Glass rods, or No. 12 bougies. 

9. Collodion. 

10. Lint. 

11. Sponges on handles* 

12. Oil. 

13. Anesthetic and inhaler* 

14. Catheter. 



324 



OPERATIONS ON THE TRUNK. 



EXTIRPATION OF THE CERVIX UTERL 



1. Two hooked forceps, or long 
vulsella. 

Specula(bi valve and duck-bill). 

Ecraseur. 

Two wool holders. 

Small RpoDges on sticks. 

Scalpel. 

7. Straight probe* pointed bis- 
toury. 

Bistoury curved on the flat. 

Long-handled straight scissors. 

Long-handled curved scissors. 

Artery forceps. 



2. 
3. 
4. 
6. 
6. 



8. 

9. 
10. 
11. 



12. Ligatures. 



13. Hare-lip pins. 

14. Dentist^s silk. 

15. Cautery irons. 

16. Perchloride of iron. 

17. Solution of chloride of zinc 

18. Ice. 

19. Lint (if plug^g neceasaiy, 

see p. 152). 

20. Compressed sponge in pieces. 

21. Soft silk handkerchief. 

22. Cotton wool, iodoform wooL 

23. Suppository. 

24. Anesthetic and inhaler. 



AMPUTATION OF THE PENIS. 



1. Tape to tie round the root of 

penis, or Clover's disk. 

2. Straight bistoury. 

3. Scalpel. 

4. Artery forceps. 

5. Torsion forceps. 

6. Dissecting forceps. 

7. Scissors. 

8. Fine ligatures. 



9. 



I 10. 
ill. 

12. 

13. 

14. 

15. 

16. 



Fine suture, to fix the flap of 
mucous membrane of tlie 
urethra. 

Flexible catheter. 

Lint. 

Tape. 

Ice. 

Anesthetic and inhaler. 

Carbolic oil. 

Macintosh sheet. 



CIRCUMCISION. 



1. Small straight bistoury, 

2. Polypus forceps. 

3. Half-inch wide tape, or Clover's 

disk. 

4. Artery forceps. 

5. Fine ligatures. 
Q, Silk suture. 

7. Torsion forceps. 



8. Scissors. 

9. Lint. 

10. Ice. 

11. Anesthetic and inhaler. 

12. Macintosh sheet. 

13. Otis' coil refrigerator. 



\ 



14. Diachylon, or other plaster. 
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W EXCISION GP TKSTIS. ^^f 


1 I. Scalpd, or Listour}'. 


Scissors. ^H 


r 2. Largo fdiarp hook. 


6. Anesthetic anil inhaler. ^^^1 


■ 3. Blunt hooka. 


10. Unt. ^^H 


4. Stout whipcord. 


11. Flatter. ^^^M 


E. Pine ligiitiirea. 


1-2. Oiled sQk. ^^^H 


0. A/terj forceps. 


13. Madntosh sbeet. ^^^H 


7. tiutoreB, Eilk or wire. ^H 


TAPPING AND INJECTING A HYDROCELE. 


1. Trocar. 5. UdI. 


2. Vulcaiiita sjrinue, with noizle 6. Collodion. 


to fit oannnlii. 7. Flaitor. 


3. Solaliini of iodine. S, Cucbolic oil. 


4. Siupender tor the tortieleB. 


VESICO-VAQINAL FISTULA. 


1. Duckbill Bpeculum. 




2. ScalpeU set in long handler, 


1«. Clamp adjuster, 


cnrvod bUdes. 


17. Split shot. 


3. Long-handled curTod BOisBorB. 


18. Forceps for placing and 


4. Long- hand led forceps. 


pinching the ehot. 


5. I*ng.handled hooked foreopa. 


19. Small spongea in holders. 


<!. Long-handled sharp liook. 


20. Large apongea. 


7. Karrow curved spatula. 


21. Sims' cathel«r. 


8. Needles to carry silver wire 


22. Ice-cold wfllor. 




23. Syringe and fleiible catheter 


9. Silirec wire. 


for injecting the bladder. 


10. Probes. 


lo test tbe perfect closure 


11. Short cnrred needles, to carry 


of the fissure. 


line silk Buture. 


21. AneatheUc and inhaler. 


12. Needle holder. 


25. Oii. 


13. Sninre tightener. 




14. Lead clamp. I M 


L RETENTION OF UBINB. ^^H 


1 ]. Flexible catheters (Nob. S to i), | 8. Tapes and string. ^^1 


W (Englisb and French). 


9. Strapping plaster. "^H 


~ 2. Pilifocm bougiea (No. i). 


10. HciBSors. ^^ 


3. Silver cutheterB 


11. Trocar for tapping per tectnin, 1 


4. Long prostatie, and ccud^ ca- 


12. Aspirator. 1 


theters. 


13. Tincture ot opinm. J 


5. Carbolic oil (1 in 16). 




C, Glass syringe. 


IS. AneKt-^ielXK a.u&'uJDi^i^>et. ^^^| 


7. Injecting bottle. \ \0. B.otW\.'n. ^^H 
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OPERATIONS ON THE TRUNK. 



EXTERNAL URETHROTOMY. 



1. Scalpels. 

2. Catheters, silver. 

3. Catheters, flexible. 

4. Fonr feet of india-rubber tubing 

to fit catheter. 

5. Probes, straight, and grooved 

with flat handles. 

6. Syme's shouldered narrowed 

grooved staff ; or 

7. Mikhail's long jointed grooved 

sound, with flexible catheter 
sliding on it ; or 

8. Wheelhouse's hooked staff. 



9. Probe director and tapering 
gorget. 

10. Lithotomy tapes or anklets. 

11. Tapes. 

12. Tenaculum ; two hooked for- 

ceps with catch. * 

13. Artery forceps. 

14. Ligature. 

15. Sponges. 

16. Carbolic oil. 

17. Ice. 

18. Anesthetic and inhaler. 

19. Needles threaded with Uue 

silk. 



INTERNAL URETHROTOMY. 



1. 


Catheters, silver. 


7. 


Sponges. 


2. 


Catheters, flexible. 


8. 


Carbolic oil. 


3. 


Urethrotomes. 


9. 


Silk, or fine soft twine. 


4. 


Meatome. 


10. 


Macintosh sheet. 


6. 


Urethrometer. 


11. 


Anesthetic and inhaler. 


6. 


Ballet sounds. 











LITHOTOMY. 


1. 


Pair of lithotomy 


tapes or 


11. Artery forceps. 




anklets. 




12. Tenaculum. 


2. 


Sound. 




13. Ligatures. 


3. 


Staff. 




14. Lint. 


4. 


Lithotomy scalpels. 




15. Half grain morphia sup- 


6. 


Forceps. 




pository. 


6. 


Scoops. 




16. Anesthetic and inhaler. 


7. 


Searcher. 




17. Carbolic olL 


8. 


Four-ounce syringe 


with a 


18. Sponges. 




bulbous nozzle. 




19. Bandages and tape. 


9. 


Bistouri cachd. 




20. Oorget. 


10. 


Tubes with and without petti- 


21. Lithotrite or other stonc- 




coats; ox liiovJiia ^vc-\ <ir\iaher. 




tampon tvibea. 
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1. Liihotrites, fenestrated 

flat 

2, Hollow sound, with a short 

beak. 
^. Apparatus for washing out the 

crushings. 
4. Carbolic oil. 
•5. Lithotrity catheters. 

6. Urethral forceps. 

7. Meatome. 



LITHOTRITY. 
and 



8. Injecting bottle, with nozzle 

to fit the hollow sound. 

9. Half grain morphia sup* 

pository. 

10. Hot linseed poultice or fomen* 

tation. 

11. Firm bolster or pillow. 

12. Blotting paper, box, and 

straining muslin for collect* 
ing debris. 

13. Anesthetic and inhaler. 



FOR REMOVING FOREIGN BODIES FROM THE URETHRA 

AND BLADDER. 



1. Catheters, silver, flexible. 
■2, Sounds of different curves. 

3. Bougies k boule. 

4. Urethral forceps with long 

blades. 

5. Fine dressing forceps. 

6. Fine polypus forceps. 

7. Coxeter*s urethral forceps. 

8. Urethral lithotrite forceps. 

9. Hunter's tube forceps. 

10. Loop of wire set in long 

hiftndle. 

11. Leroy d*Etiolles' jointed scoop. 

12. Leroy's tube and sliding 

hook. 



13. Charridre's hair-pin retractor. 

14. Charri&re's bougie retractor. 

15. Three-branched forceps. 

16. Endoscope. 

17. Carbolic oil. 

18. Glass syringe. 

19. Scalpel. 

20. Dissecting forceps. 

21. Hook. 

22. Artery forceps. 

23. Ligature. 

24. Sutures. 
i5. Tapes. 

26. Sponges. 

27. AnesUietic and inhaler. 



TRANSFUSION OF BLOOD. 
See Page 174. 
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H INSTRUMENTS FOK OPER-^TIONS ON THE LIMBS. 1 


^H LlOATUBB OF TBB LaBGEB AhTR- AupDTlTIONa At IHB SHODLDIR- 




Joint ; Ahh ; Foosaru ; ahi> 




WnisT ; MiTJCiWL-a ; Hip ; 


^^1 THE HUHEaC3, SlDQW, Hi]', 


TiiioH ; AND Leo ; sr Smg's 


■ axdKkee. 


AND CaoPiBT'a OfeKAtiOhs ; 


^^M BSNOVAL or NSCBOBED Boss. 


MEIATABSnfl. 


^V UGATDBE OP THE LAKQE AKTEKIES. M 


^H 1. Scalpel. 1 12. Artei? Sorccps. | 


^H *^. Grooved director. 


13. Fine ligatures. H 


^^M 3, Uiasecting forceps. 


14. Suturea. ■ 


^H 4. Broad grooTad director. 


15 SciasoiH. ^ 


^M 6. Probe. 


le. Sponges on sticks. 1 


^H 6. Blunt bonks. 


17. Larger sponges. 1 


^H 7. Metallic retractora. 


18. Strapping. ^ 


^H 8. Aneurism needle. 


10. Lint. 


^H 9. DiHo, helix cnrye. 


20. Bandacc. 






^H EESBCTION OF JOINTS. J 


^m 1. BUto^es. 1 17. Oiled Bilk. ^J 


^H 2. S>v (Irish bowsaw). 


IS. Spongea. ^^^H 


^H ' 3. Betcactore. 


m Macintosh ^DCt. ^^H 


^^1 4. IJon forceps. 




^M 5. Blunt hooka. 


21. Drainage tabes. T 


^M e. Arter; forceps. 




^^ 7. TocBion forceiis. 


elaatic band. | 


H 8. Tenaeala. 


23. Key to compress tho aub- J 


^H 9. Linen retnictuCB. 


olavian artery, if the- J 


^H 10. liigatores. 


ahoulder. ■ 


■ 11. Sntnres. 


24. If the elbow, angular iplint. ■ 


■ 12. Canter? iron. 


25. If the bead of the lamur, n ■ 


^H 13. Wire nippers. 


Btraigbt bracketed aplint. ■ 


■ 14. lint. 


26. If tho knee, back splint anH ■ 


^H IG. Bandages. 


pada. ■ 


H 18, StrappiEi;. 1 27. It lie ankle, monlrled splint- ■ 
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REMOVING NECROSED BONE. 


1. Scalpels. 


14. Gouges. 


2. Stiaight and curved bis- 


15. Artery forceps. 


touries with sharp and 


16. Tenaculum. 


probe points. 


17. Torsion forceps. 


8. Long and short probes. 


18. Ligatures. 


4. Directors. 


19. Sutures. 


5. Retractors. 


20. Lint and cotton wool. 


6. Yolkmann*s sharp spoons. 


21. Sponges. 


7. Chisels, and blunt periosteum 


22. Bandages. 


elevators. 


23. Oiled silk. 


8. Bone forceps (various). 


24. Macintosh sheet. 


9. Gouge forceps. 


25. Anesthetic and inhaler. 


10. Sequestrum forceps. 


26. Tourniquet ; or, Esmarch^s 


11. Lion forceps. 


elastic band. 


12. Osteotrites. 


27. Cautery iron. 


13. Trephine. 


28. Drainage tubes. 


AMPUTATION AT THE SHOULDER JOINT. 


1. Long amputating knife. 


10. Bandages. 


2. Artery forceps. 


11. Lint and cotton wool. 


S, Fine ligatures, stout ligatures. 


12. Oiled silk. 


4. Tenaculum. 


13. Sponges. 


5. Lion forceps. 


14. Cautery irons. 


6. Forcipressure forceps. 


15. Ice. 


7. Key to compress subclavian 


16. ^facintosh sheet. 


artery. 


17. Anesthetic and inhaler. 


8. Sutures. 


18. Drainage tubes. 


9. Diachylon plaster. 




AMPUTATION 


r OF THE ARM. 


1. Tourniquet ; or, Esmarch's 


14. Wadding. 


elastic band. 


15. Straight splints. 


2. Amputating knife. 


16. Sponges. 


3. Saw. 


17. Macintosh sheet. 


4. Artery forceps. 


18. Anesthetic and inhaler. 


6. Torsion forceps. 


19. Cautery iron. 


6. Ligatures. 


20. Drainage tubes. 


7. Sutures. 




8. Tenaculum. 


If a circular amputation — 


9. Bone nippers. 




10. Diachylon plaster 


21. Split linen retractor ; and 


11. Lint 


22. Round-pointed straight-edgetJ 


12. Oiled silk. 


knife. 


13. Bandages. 
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AMPUTATION OF THE FOREAEM AND WKIST. 


1. 


Tonmiqnet ; or, 1 10. Lint. 




Eamorch's elastic band. : 11. WooL 


n. 


Large bistoury, or small am- 12. Splints. 




pntating knife. 


13. Bandages. 


5. 


Torsion forceps. 


14. Oiled silk. 


4. 


Artery forceps. 


15. Diachylon plaster. 


5. 


Saw. 


16. Sponges. 


€. 


Bone nipi)ers. 


17. ^LiciDtosh sheet. 


7. 


Tenaculum. 


18. Anesthetic and inhaler. 


8. 


Fine ligatures. 


19. Drainage tubes.' 


«. 


Sutures. 





AMPUTATION OF METACABPAL BONES AND PHALANaES. 



1. Tourniquet ; or, 

Esmarch's elastic band. 

2. Narrow-bladed bistoury. 
2. Bone nippers. 

4. Lion forceps. 

5. Torsion forceps. 
•6. Artery forceps. 
7. Fine ligatures. 
S. Small sutures. 

9. Diachylon plaster. 



10. Narrow bandage. 

11. Wadding. 

12. Splint to support the arm and 

hand. 

13. Bandage. 

14. Lint. 

15. Oiled silk. 

16. Macintosh sheet. 

17. Sponges. 

18. Anesthetic and inhaler. 



AMPUTATION AT THE HIP JOINT. 



1. 


Lister's aorta compressor; or, 


10. 


Silk and silver sutures. 




Esmarch's elastic band ; 


11. 


Lint. 




or, Davy's lever. 


12. 


Diachylon plaster. 


2. 


Long hip knife. 


13. 


Sponges. 


3. 


Scalpel. 


14. 


Bandages. 


4. 


Artery forceps. 


15. 


Cotton wool. 


-5. 


Forcipressure forceps. 


16. 


Ice. 


6. 


Stout and fine ligatures. 


17. 


Anesthetic and inhaler. 


7. 


Torsion forceps. 


18. 


Macintosh sheet. 


S. 


Tenaculum. 


19. 


Drainage tubes. 


9. 


A bone-holder or lion forceps, 


20. 


Gouges, for CArious acetabu 




if the bone is too short to 




lum. 




hold by the hand. 


21. 


Periosteum elevators. 
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AMPUTATION OF THE THIGH AND LEG. 


1. Tourniquet ; or, 




16. Cautery iron. 


Esmarch's elastic band. 


17. Ice. 


'2. Amputating knife. 




18. Sponges. 


2, Scalpel. 




19. Macintosh sheet. 


4. Bone nippers. 




20. Anesthetic and inhaler. 


5, Saw. 




21. Drainage tubes. 


6. Torsion forceps. 






7. Artery forceps. 




In a circular amputation — 


8. Stout and fine ligatures. 




9. Sutures. 




22. A round pointed knife. 


10. Tenaculum. 




23. A linen retractor split into 


11. Diachylon plaster. 




two tongues for the thigh, 


12. Lint. 




and three for the leg, the 


13. Cotton wool. 




centre one being well 


14. Bandages. 




waxed. 


15. Oiled silk. 







AMPUTATION AT THE ANKLE AND FOOT. 
{Syme*8 and Ckopart*s Operations.) 



1. Tourniquet ; or, 

Esmarch's elastic band. 

"2. Strong bistoury. 

] -3. Strong scalpel (Syme's). 

4. Saw. 

5. Lion forceps. 

6. Bone nipx)ers. 

7. Artery forceps. 

8. Torsion forceps. 

9. Tenaculum. 
10. Cautery iron. 



11. Diachylon plaster. 

12. Sutures. 

13. Lint. 

14. Bandages. 

15. Oiled silk. 

16. Wool. 

17. Sponges. 

18. Anesthetic and inhaler. 

19. Macintosh sheet. 

20. Drainage tubes. 



AMPUTATION OF THE METATABSAL BONES AND TOES. 



1. Tourniquet ; or, 

Esmarch's elastic band. 

"2. Straight bistoury. 

2, Lion, or sequestrum forceps. 

4. Narrow saw. 

5. Bone nippers. 
•6. Tenaculum. 

7. Torsion forceps. 

S, Artery forceps. 



9. Ligatures. 

10. Sutures. 

11. Cautery iron. 

12. Diachylon plaster. 

13. Lint and wool. 

14. Bandages. 

15. Macintosh sheet. 

16. Anesthetic 8jaLd.\s&!A\ssc. 



INDEX. 



A. 



Abdomen, landmarks of, 266. 

regions of, 270. 

Abdominal tumours, 269. 
Abscess of axilla, 261. 

of spine, 263. 

near wrist, 294. 

Air-bath, the hot, x88. 
Air-cushions, 170. 
^\jnputations, 329, 330, 331. 
Angular splint, 49. 

— • union, 82. 
Ankle, bony landmarks of, 305. 

— — strapping the, 29. 
Anterior angular ligament, 293. 

jugular vein, 251. 

temporal artery, guide to, 

242. 

tibial artery, 304. 

Antiseptic dressing, 206. 
Anus, 280. 

parts felt within, 281. 

Aorta, abdominal, 274. 

— arch of, 258. . 
Arch, palmar, wound of, z8. 
Arm, landmarks of, 286. 
Amott's floating bed, z68. 
Arteries, ligature of, 328. 
Artiflcii^ nipples, X52. 

'—— respiration, 228. 
Ascites, bandage for, i x. 
Aspirator, the, 189. 
Astragalus, head of, 306. 
Auditory canal, 343. 



i 



Axilla, borders of, 355. 
Axillary artery, 262, 283. 
— — region, 261. 



B. 

Bakdaoes, X. 

arm, X7. 

belly, XI 



belly, XI. 

bleeding Jugular vein, 8. 

breast, 9. 

capelline, 6. 

eighteen-tail, 34. 

elbow, 17. 

fingers, 15. 

foot, 22. 

four-tail, 8. 

groin, 10. 

hand, x6. 

head, 4. 

heel, 33. 

knee, 33. 

knotted, 5. 

leg, 33. 

many-tail, 34. 

plaster of paris, 93. 

Croft's, 95. 

Sayre's, 98. 

Scultetus, 24. 

shoulder, 74. 

spica, 10, x5, 17. 

starch, 86. 

stump, 23. 




UcUr, tapping thB, ti,3» 
Bichloride of metbylenBp aaj, 
Blsddsr, nlitioni uf, aJki, sBi- 
wasliing out the, it^ 
iUce-Vag, cDppJDg, 190. 

at elbmr, 19,189. 

Jngnln veto, mt, g. 

iMdi bite*, ijj. 

nockst of tootb, 149. 

t*V, '9- 

Bllitm, aoj. 

Blood, tnzufiiRlon of, 174, 

BoraclCBCld dreuLng, 11;. 



Bulbooa end^ catt 
Buttooh, anrfacfl mi 



Calf, aarfoce marka of, 30}. 



Curolid artay, 9 
Carr's uplluts, 41 
lifting !□ plasty 



ClBT[cl« aa a laudma 


Ik. 3... .. 


Sayre's atrapplag, 59." 


ringpodfor 




figure of 8 6: 


r, fo. 


Ctert palitr, 317. 








ClovGiitch, tJie,,, 




ao.a'sii.holer B,6 




CccllaoajdB,i>Mitlon 


of. 3J5. 


Coiii-iattlier, 170. 




CoU injection, 139. 




lotiaad,a. 
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Croft's splints, 95. 
Cupping, bleeding, 192. 

— — dry, 190. 
Cushions, water, 169. 



D. 



Davet's lever, 183. 

Delirious patients, manacles for, X3. 

Diaphragm, attachment of, 260. 

Digastric muscle, 349. 

Difiijunction of articular surfaces, 47, 

288. 
Dislocations, 109. 

— — clavicle, 110. 

elbow, 115. 

distinction from flracture 

of, 46. 
— — fingers, 117. 

foot, 126. 

jaw, 109. 

hip, 118. 

knee, 125. 

patella, 125. 

radius, 117. 

shoulder, 111. 

thumb, 117. 

Distribution of nerves, 264. 
Domett's flannel roller, z. 
Dorsal artery of foot, 306. 

region of thorax, 262. 

Double inclines, 83. 

slung, 84. 

Drainage tubes, 194, 209. 
Drawing teeth, 144. 
Dry cupping, xgo. 
Dry heat, 206. 
Drying starch bandages, 91. 
Ductus ad nasum, 245. 
Duodenum, 273. 
Dupuytren's splint, 61. 



E. 



Eabs syringing the 138. 
Eight figure of 4 



Elastic extension, 78. 

perineal band, 77. 

socks, 25. 

stirrup, 78. 

Elbow, landmarks of, 286 — 290. 

Elevator, 148. 

Epididymis, 277. 

Epigastric artery, 276. 

Epiphysis of os calcis, separation of 

the, 6z. 
Epistaxis, 139. 
Esmarch's elastic bandage, i8z. 

irrigator, 221. 

Essentials of a truss, 195. 
Ether, administration of, 225. 

with chloroform, 227. 

spray, 233. 

Ethidene dichloride, 226. 
Extension in fractures, 85. 

in hip disease, 86. 

in the long splint, 78. 

by weight and pulley, 86, 

External abdominal ring, 276. 

auditory passage, 243. 

carotid artery, 244. 

jugular vein, 253. 

malleolus, 305. 

plantar artery, 306. 

Extirintion of cervix uteri, 324. 
Eye douche, 137. 

operations on, 3x4. 



F. 



Face, landmarks of, 243. 
Facial artery, 244. 

nerve, 245. 

Felt jacket, 103. 

Feeding by the stomach pump, X7z, 
Female, passing catheter for, 163. 
Femoral artery, 298. 
■ hernia, 277. 
Femur, condyles of, '299. 
Fibula, head of, 299. 
Fifth metatarsal bone as a landmark 

307. 
Figure of 8 tonv, a. 
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nngen, snrfiice marks of, 2, 95. 
Figtola in sno, 333. 
Flannel roUen, z, 92. 
Floating bed, 168. 
FMnenlationg, 306. 
FMitanellen, 228, 242. 
Foot, landiuarks of, 306. 
Forcepa, toofh, 144. 
Forearm, landmarks of, 389—^92. 
Fbur-tail bandage, 8, 33. 
Fractores, 32. 

- acromion, 57. 

- claTlele, 57. 

Colles', 38. 

near elbow, 46. 

femnr, shaft of, 74. 

- flbnla, 6z. 

forearm, 42. 

humems, neck of, 53. 

— — ——^ shaft of, 51. 

- — lower end of, 46. 

- great tuberosity 

of, 56. 

juw, 32. 

metacarpal bones, 36. 

olecranon, 44. 

OS calcis, 6z. 

patella, 70. 

pelvis, 36. 

phalanges, 37. 

radius, 38, 44. 

rib, 3S. 

tibia, 62. 

transverse ditto, 67. 

ulna, 42. 

Fumigation, i83. 

— local, 187. 



G. 



Gao, for stomach-pump, 171. 
Gall bladder, x)o6ition of, 272. 
Gas and ether, 225. 
Oastrotomy, 320. 
Gauntlet for fractured radius, 40. 
Gauze, antiseptic, soS. 



General roles, x. 

Glove for metacarpal bones, 36. 

Gluteal artery, 297. 

Gooch's splintB, 107. 

Graduated compress, 5, z8. 

Great trochanter as a landmaric, 395. 

Groin, spica for, zo. 

landmarks of, 995. 

Gum and chalk, 97. 

Gustatoiy nerve, guide for cattiBft 

947. 
Gutta-percha, 3a, 36, 4X, 46, 49f 5> 



H. 



Hjemobrhaqk, arrest of, 313. 

after litiiotomy, zfi;. 

tram sodcet, Z49. 

fh>m the tonsils, 317. 

Hemorrhoids, 322. 

Ham, 301. 

Hamilton's splint, for children, 81. 

Handle for extending the thmnb, 117. 

Hare-lip, 313. 

Head, cold to, 8. 

ice bladder for, 8. 

landmarks of, 241. 

Heart, area of, 257. 
Hernia, strangulated, 322. 

umbilical, 270. 

Hip-disease, extension in, 86. 

splint, 105, 127. 

surface marlcs of, 295. 

Hollow in front of elbow, 289. 
Horizontal position in fractored cla- 
vicle, 57. 
Horseshoe splint, 69. 

tourniquet, Z83. 

Hot air bath, z88. 

fomentations, 206. 

water cushions, 206. 

How to hold a roller, 2. 
Humerus, fracture of, 46, 51, 53, 56. 

junction of epiphysis, 285, 

288. 
Hyoid bone, 249. 
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I. 



Ice 'bladders on head, 8. 

cold injections, 139. 

Ileum, position of, 273. 
Iliac abscess, 295. 
— — arteries, 275. 
Impro vised tourniquet, x8i. 
Incline, double, 83. 

slung, 84. 

India-rubber coll, 220. 
Inguinal hernia, 275. 
I^jocting syringe, 153. 

the uretlira, 153. 

Ii\jection, subcutaneous, 235. 
Innominate vessels, 56. 
Instruments, lists of, 309. 
Interdental splints, 34. 
Internal abdominal ring, 276. 

carotid artery, 252. 

jugular vein, 257. 

malleolus, 305. 

mammary artery, 261. 

saphenous vein, position of. 

Iodine blisters, 203. 
Iodoform, 2x9. 
Irons, cautery, 200. 
Irrigation, 2x9. 
Irrigator, Esmarch's, 221. 

by spiral tube, 220. 

Irritants, 202. 

Ischiatic artery, 298. 

Issues, 195. 

Isthmus thyroidese, 250. 



J. 

Jacket, strait, 12. 

felt, 103. 

plaster, 98. 

Jaw, resection of, 3x6. 
Jejunum, position of, 273. 
Joints, strapping, 28. 
Jugular vein, bandage for, &. 
Jury-mast, 102. 



K. 



Kidney, position of, 274. 
Kite's tail plug, 153, 
Knee, surfiice marks, 299. 



L. 



L-SHAPED splint for arm, 49. 

Lachrymal sac, guide to, 244. 

Landmarks, 242. 

Large intestine, position of, 272. 

Laryngoscope, X49. 

Laryngotomy, 3x7. 

Lateral region of neck, 252. 

— — sinus, 242. 

splints for the tibia, 67. 

Latissimus dorsi, 263. 
Leather splints, 49,- X04. 
Leeches, X92. 

Leg, surface marks of, 303. 
Leiter^s tubes, 8, 221. 
Ligature of arteries, 328. 
Linea alba, 268. 

operations in, 270. 

Lingual artery, 249. 
Lister's button suture, 216. 

dressing, 206. 

tourniquet, 183. 

Listen's long splint, 74. 
Lists of instruments, 309. 
Lithotomy, 326. 

position, x66. 

Lithotrity, 327. 

Liver, position of, 27 x. 

Local ansBsthesia, 233. 

Long splint, 74. 

Longitudinal sinus, 242. 

Lower extremity, surfoce marks of> 

29S. 
Lung«(, area of, 259. 

Lj'mphatic glands of neck, 254. 

elbow, 288. 
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M. 

McI»TTKE*8 Splint, 63. 
Manacles for delirous patients, 13. 
Many-tail txuidage, 34. 
Materials for rollers, i. 
Membrana tympani, 343. 
Mercurial fumigation, 183. 

— — ointment, 30. 
Metatarsal bone, resecting, 307. 
Methylene, bichloride of, 337. 
Middle meningeal artery, guide 

343. 
Millboard for splints, 87. 
Mouth, cavity of, 346. 

parts to be felt in, 347. 

— ^- parts to be seen in, 346. 



N. 

N^vrs, 319. 
Nape of neck, 254. 
Nares, plugging the, 140. 
Nasal douche, 139. 
Neck, surface guides of, 248. 
Nelaton's line, 296. 
Nipple, position of, 255, 

shields, 152. 

Nitrous oxyde, 227. 

Nose, parts to be seen in, 245. 



O. 

Occipital artery, 243. 
Olecranon, relations of, 287. 
Omentum, position of, 273. 
Omo-hyoid muscle, 253. 
Ophthalmoscopy, 135. 
Operating room, the, 311. 
Os uteri, leeches to, 192. 
Ovariotomy, 321. 



P. 



Palis, surface marks ot, 29^ 



to. 



\ 



Palmar arch, wound of, 18. 
Pancreas, position of, 273. 
Paraffin, 97. 
Parotid duct, guide to, 245. 

gland, 24s. 

Passing catheters, 158. 
Pasteboard splints, 88. 
Patella, starch bandage for, 73. 

back splint for, 72. 

as a landmark, 299. 

Penis, amputation of, 324. 
Perineal band, 75. 
Perinseum, landmarks of, 279. 
Peronei, tendons of, 305. 
Pharynx, parts to be felt in, 248. 
PirogofTs amputation, landmarks for, 
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Pistol splint, 39. 

Plaster of paris, bandage, 92. 

— ■- splints, 95. 

Jackets, 98. 

— — casting in, 132. 

Pleura, tapping the, 262, 320. 
Plugging nares, 140. 

vagina, 153. 

Points for vaccine, 337. 
Polypi, starting point of, 246. 
Pomum adami, 349. 

Popliteal space, surface marks of, 
301. 

artery, 301. 

tumours of, 301. 

Poroplastic felt, 103, xo8. 
Position of bandager, i. 

for lithotomy, 166. 

Posterior tibial artery, 304. 
Poultice, 303. 

bread, 304. 

linseed, 304. 

mustard, 202. 

starch, 205. 

Poupart's ligament, 268. 
Prolapsus ani, 323, 
Prostate, relations of, 281. 
Protective, 209. 

Psoas abscess, 295. 
Pterygo-maxillary ligament, 247. 
Pubes, as a landmark, 267, 276 
^w^vi«s?wsrs,^^vtvQn of, 298. 



^^^H 


H Polli^, lobHulDn by WEiyiit. M. 


Hcultctuj, hondago of, n. 




Second costal eartilaBe, 15. 


■ Pnlverieed BulOi, 1133. 


Bedaliya, 3.3. 


r Pamp, the stouiacL, ■,>. 




■ Pylorus, iKBitlon of. jj.. 


SelBialioii of epipLjats of llie os 




calcia, 6i. . 






R. 


Septum narium, 545. 


1 


Serratua niagnos, =36- 


H lUniALarteiy atwrlat, agi. 


Setona, 194- 


■ nanlno vcaitls, 247. 


Slawleap,,. 




SUotbaK»deht,86. 


■ — B, muster of i»rIsi«mJage, 




■ ». 


siirrace-mirks oT, 1B3. 


■ iwiroMdtaiie, 330. 


Stckrqom,Uw,3.i.. 


H bmlica fiom uiBtbia, i!/. 


ailieatcofsod»,s7- 




Hkull. thidineM of, 43. 




Blung double incline, 84. 


Seatontiies, 31J. 


Smidl inleatine, =73. 


BatenUon ot urine, 31s- 


Snck, elMtle, as. 


SaTCTse turn, 3. 


Bucket, a bleeding, 149. 


Bib, roller fur, 35. 


Bi>Lirple»n>, ^5. 


Btnpping, 3S- 


Sore nipples, IS- ^H 


Illiliardniu'* ipiay iirodnter, 133, 


Sound, BeUoc's, 143. ^^^H 


King pad, H. 


Sounds, ,stL ^^H 


Boll«.,hpwtol.old.:,. 


Sliermatic cord, 177- ^^^H 


WietiMDf,.. 


H]iica tor inoin, lo. ^^^H 




aboulder, 17. ^^H 


Rale., genenU, .. 


for thumb, 15. ^^H 


Raptured lendo BCliilliH, 6,. 


Hpiuol nerv». origin of, ^3. ^^M 




8pb,e,, as landmark,, ,6a. ^^M 




Splml »>ra, .„. ^^m 


s. 


BplKU, pneltioii of, 173. ^^^1 




aidlut, tbe long, 74. ^^H 


8«UCTi.icin;lddn,saU,B,,>8. 


tbe Lip, .0;. ^^M 


Salter'a cradlu, 63. 


Bponglopillne,ac,. ^^H 


aHidl«|p.,w. 


Siiongy bones, ,31. ^^^M 


S«plieMyelii,3°3- 






Btarchbiu>dige, 37. ^^H 


BimVplutatlKi^gS. 


forpste1]>,73- ^^H 


BCnppInu fur Lrukeu cullat- 


Stenml notch, >ss. ^^H 


bonc, J9. 


Stemo^clavicuUr Joint, ,3s- ^^^H 


Scarpa's 8liao!i,iiG. 




Hclatic nene, 11)7. 


Sternum, a. a landmark, .55. ^^H 




Urat Joint of, ijs. ^^H 


Beotf . ban.iage, 3=. 
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Stockings, elastic, 35. 
Stocking-web rollers, x. 
Stomach, position of, 271. 
■ pnmp, the, 171. 

- washing the, 173. 
Strait Jacket, 12. 
Strapping, 86. 

ankle, 99. 

the breast, 26. 

Joints, 28. 

witli inercurial oint« 

ment, 30. 

ribs, 35. 

testes, 27. 

ulcers, 28. 

Strictures of the rectum, 282. 

— urethra, 160. 

Stromeyer's cushion, 50. 
Stump, extending, 34. 
Stumps, extracting, 148. 
Subclavian artery, 252, 256. 

vein, 256. 

Subcutaneous iiyection, 235. 
Submaxillary gland, 249. 
Superficial temporal artery, 243. 
Superior mesenteric artery, 275. 
Superior thyroid artery, 249. 
Supra-orbital artery, guide to, 243. 

— — notch, 244. 
Surface guides, 241. 
Suspending the testes, 14. 
Syme's amputation, landmarks for, 

307. 
Syringing the ears, 138. 



T. 



Taxis, the, 278. 

T-bandage, 12. 

Taking off a starch bandage, 91. 

plaster of paris, 95. 

Tape for bleeding, 19. 
Tapping, bandage for, 11. 

— — the chest, guides for, 262. 

hydrocele, 325. 

Temporal artery. 243. 
Tendo achillis, n\pt\ired, 60. 



Tenotomy in club foot, 304. 

Tents, 94. 

Testes, strapping, 27. 

suspending, 14. 

Testing a truss, 196. 
Testis, excision of, 325. 

relations of, 277. 

Tetanus, to feed in, 347. 
Thomas's splints, 127. 
Thorax, surface guides of, 255. 
Thyro-hyoid membrane, 249. 
Thyroid tumours, 251. 

Tibia, tuberosities of, 299. 
Tibialis anticus, tendon of, 335- 

posticus, tendon of, 304- 

Tongue, excision of, 316. 
Tongue-tied, to cut, 247. 
Tonsils, 246. 

bleeding, 317, 

— — excision of, 317. 

mode of lancing, 246- 

Tooth drawing, 144. 
Tourniquets, 180. 

Carte's, 183. 

Esmarch's, 181- 

Lister's, 183. 

makeshift, 181. 

Petit's, x8o. 

Signoroni's, 183- , 

Trachea, 249, 256. 
Tracheotomy, 250, 318. 
Transfusion of blood, 174. 
Trapesius muscle, 263. 
Trephining, 314. 

Trusses, 195. 

measuring for, 198. 

— — femoral, 197. 

inguinal, 197. 

umbilical, 199. 

Salmon and Odj-'s, 199. 

Tubercle of scaphoid, 306. 

OS calcis, 306. 

Tuberosity of upper jaw, 247. 
Tubes, drainage, 194, 309. 
Tumours of neck, 254. 

removal of, 319. 

Tying for lithotomy, 166. 

in a flexible catheter, 166. 

^ Nsx^^-^H^t^ialheter, x6> 
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u. 



Ulnab arteiy at wrist, 293. 
Union, angular, 83. 
Upper extremity, landmarks of, 283. 
Urethra, conformation of, 158. 

injecting the, 153. 

— position of, 280. 
Urethral syringe, 153. 
Urethrotomy, 326. 
Urinary bladder, 269. 
Urine, retention of, 325. 
Uterosi chloroform to, 234. 

— enlargement of, 269. 



V. 



Vaccination, 237. 
Vagina, plugging tlic, 152. 
Vapour hath, 189. 
Varieties of turns, 3. 

of splints for the elbow, 47. 

Veins of hand, 291. 

jugular, 251, 252, 253. 

of leg, 304. 

Vena cava, 257. 
Yensesection, 19. 



Vesicants, 202. 

Vesicular seminales, position of^ 283. 

Vesico-vaginal fistula, 325. 

Vienna paste, 202. 

Volkmau's spoon, 215. 



W. 

Waistcoat, strait, 12. 
Washing out the bladder, 164. 

stomach, 173. 

Water-bed, 168. 
Water-can weight, 8C. 

cushion, 169. 

Weight for pulley, 86. 
Wind-pipe, position of, 249, 256. 
Wire gauze splints, 48. 
Wound of palmar arch, x8. 

opening in splint for, 94. 

Wrist, landmarks of, 290, 993. 



Z. 

Zinc, chloride of, 215. 
Zygoma, 241. 



THE END. 
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